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I.     SCOPE  OF  THE  1943  TESTS 
George  L.  McNew 

Series  of  uniform  seed  treatment  tests  were  made  with  13  vegetable 
crops  during  1943-    A  total  of  233  sets  of  seed  were  distributed  to  60 
cooperators    in  34  States,  and  in  2  Provinces  of  Canada,  as  sho^/m  in 
Table  1.    Each  set  consisted  of  5  replications  of  ICC  seeds  each  from 
various  treated  lots  prepared  by  the  crop  leaders.    All  the  seed  of  each 
crop  was  froiii  the  same  stock  except  for  potatoes  and  sweetpotatoes ,  of 
which  each  cooperator  treated  his  own  stock  according  to  standard  pro- 
cedures. 

The  tests  y.-ere  set  out  according  to  a  fixed  plan  at  the  appropriate 
date  in  each  locality,  and  the  data  were  subjected  to  analysis  of  vari- 
ance according  to  the  same  procedure;  so  the  variations  in  results  re- 
ported are  ms.inly  attributable  to  differences  in  environmental  condi- 
tions.   The  r3ports  offer  considerable  data  on  the  severity  of  seed  decay 
and  damping^^off  in  different  localities,  the  value  of  different  fungi- 
cides, and  the  minimum  effective  dosages  that  can  be  employed  under  dif- 
ferent enviromiental  conditions. 

Considerable  emphasis  v^as  placed  on  the  rate  of  application^  because 
the  use  of  different  dosages  is  a  preferred  method  of  evaluating  fungi- 
cides.   Furthermore,  the  inf .or nation  obtained  can  be  of  great  service 
in  making  effective  use  of  existing  supplies  of  fungicides.  Ijuj^l 
reports,  _t_he^  rate  of  application  has  been  expressed  as  percentage  by 
weight.    This  was  considered  necessary  to  avoid  the  confusion  and  mis- 
interpretaion  that  has  developed  from  using  different  standards  such  as 
those  in  vogue  (percentages,  oz.  per  15  lb.,  or  oz.  per  bushel).  The 
bushel  measure  is  so  variable  that  it  particularly  is  to  be  condemned 
and  should  be  discarded  in  expressing  rates.    V.-here  confusion  is  likely 
to  result  from  use  of  oercentages,  the  rate  in  ounces  per  bushel  has 
been  put  in  parentheses  at  some  point  in  each  report. 
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Number  of  Cooperative  Seed  Treatment  Trials  Llade  During  1^3 

Table  1 


lest  to 
be  made 


No.  State 


Name  of 
cooperators 


•Number  of  Tests  on  Crops 


A  :B  '  C 


DiE    F'GiH    I,J,K.L.Mi  Tota! 


;01 

Cal. 

L. 

D. 

Leach 

02 

Conn. 

J. 

G. 

Horsfall  & 

A.  D.  McDonnell 

03 

Conn. 

A. 

M. 

Porter 

04 

Del. 

J. 

W. 

Keuberger 

Del. 

S. 

L. 

Kopperstead 

 1 

na. 

■ 

A. 

L. 

Harrison 

Fla. 

A. 

N. 

Brooks 

Fla. 

.  G. 

W. 

Town send 

09 

Fla. 

W. 

B. 

Tisdale 

iio 

Ga. 

V/. 

D. 

Ivioor© 

1  !  1 


1  fl  1 


.1  ;  1 


i  1  i 


f  5 

:  3 

:  1 

i  1 

i  ■  1 


:1  11  !  1  ' 
i     !     i  i 

)         I  r 

i     :      •  ' 
1  1 


'  1  ■ 

I  i 

!  1  \ 

■  1  i 


1  i 


1  ! 


11  Ga.  ;  G,  E.  'Thompson 

12  Idaho  1  G.  Ken  Knight 

13  111.  ;  M.  B.  Linn 

14  Ind.  ;  R.  M.  Caldwell 

15  Ind.  i  R.  VJ.  Sampson 


•ill 
1  '  1 ;  1 


1  ll 


II 


16  Ind, 

17  Iowa 

{l8  Maine 

[19  Maine 

-20  Md . 

20.1  Ivld . 

*21  Mass. 


■22  Mass. 

'23  Ivlass. 

'24  Mich. 

25  Minn. 


G.  M.  Smith  and     -  I  .  : 

A.  J.  Ullstrup  ,  ^  jl  ^ 

R.  K.  Porter  and  '  j 

W.  N.  xuce.  U  1  2 

■  Reiner  Sonde  j  ;  1 
Reiner  Bonde  and  j  | 

:     R.  ivi.  Bailey  !2  ^ 

^  C.  E.  Cox  I  i 

;  S.  P.  Doolittle  j  I 

i     and  F,  S.  Beecher  i  I 

G.  C.  Boyd  and  \ 

\      Thos.  Sproston  | 

;  E.  F.  Cuba  and   ■  j  ' 

i     0.  C.  Boyd  :1  ■  1 

;  C.  V,  Kightlinger  ; 

■  J .  K.  Muncie  ■  i  '1 

'  R.  S.  Davidson  and  ■  '  '  , 
C.  J.  Eide 


2  1  i  1  i  1  i  il- 


ia 


i  i 


i  r 


I  I 


1  ' 


1  1 


1  !  1  !  1  :  1 


!l 


1  ; 


!3- 


11 
.  1 

•  2 
1 

4 
1 

7 
1 
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Crops  tested: 

A.  Sv/eet  corn 

B.  Peas 

G.    Lima  Beans 


D. 
E. 
F. 


Soybeans 

Spinach 

Beets 


G.  Tomatoes 
K.  Onion 
I.  Potato 


J.  Snap- beans 

K.  Cucumber 

L.  Sv;eetpotato 

M.  Carrot 


No.    State      Name  of  cooperators        ABCDEFGKI    J    K    L    M  Total 


:26 

Minn . 

C .  J. 

Eide 

1 

1 

1 
X 

1 

;  A 

I27 

Minn  • 

I .  VJ. 

Terve t 

1 

!       1  • 

Miss  • 

J.  A. 

Pi  n  ol<"flT*d 

3i  3 

■7 

J 

1 

1 
1 

P 

J 

!   l^S  ■ 

Mo. 

C.  M. 

Tucker 

1 

X 

!     ^  : 

=  30 

Neb. 

J".  E. 

Livingston  and 

- 

'i  ■■  ' 

■ 

-  ■ 

1 

M. 

!f'7.  Felton 

1 

1 

i   3  : 

N.  J. 

C .  M. 



xj.a  t>  110  w  ^  w  X 

— 

1 

1 

1 

X 

1 

i 

1 

 1 

\  5 

N.  Y. 

K.  H. 

11 

• 

'  1 

N.  Y. 

H.  S. 

Cunningham 

1 

1 

1 

ll 

1    ^  ■ 

N.  Y. 

k.  A. 

Foster 

1 

X 

1 

X 

1 

1 

X 

1 

X 

1! 

35 

N.  Y. 

F.  M. 

Gordon 

1 

1 

1 

!■ 

1     4  : 

J" 

N.  Y, 

G.  L. 

McNew 

0 

c. 

c 

1 

X 

0 
c. 

1 

pi  1 

1 

1 

1 

2 

i 

19  : 

^7 

N.  Y. 

A.  G. 

Nevjhall 

\  1 

1  i 

38 

N.  C. 

D.  E. 

Ellis 

1 

i 

1 

1  i 

N.  D. 

W.  E. 

Brentzel 

X 

! 

• 

1  ! 

40 

T 

Ohio 

.  J.  D. 

V/ilson 

1 

-1. 

c 

1 

1 

1 

X 

1 

i    7  i 

4.1 

Okla. 

J.  H. 

McLaughlin 

J. 

1 

1 

i 

• 

1 

3  ! 

Okla . 

J.  H. 

McLaughlin  and 

i 

i 

H.  Gordner 

1 

1  i 

43 

Okla . 

J.  E. 

McLaughlin  and 

1 

1 

E. 

Graumann 

1 

1 

1  1 

Pa . 

.  S . 

Beach 

1 

■ 

1 

X 

1 

1 

1 

1 

l: 

1 

1 

9  i 

45 

R.  I. 

F.  L. 

Eoward 

1 

1 

1 

1 

^  \ 

S.  C . 

C.  N. 

Clayton 

1 

1 

X 

1 

X 

1 

! 

i 

'  1 

1 

— — ( 

1 

6  ^ 

s ,  c . 

C.  J. 

Nusbaum 

1. 

J. 

1 

J. 

1 

X 

1 

1 

1 

7 

W.  F. 

Buchholtz 

1 

1 

1 

4  . 

C.  D. 

Sherbakoff  and 

i 

R. 

A.  Eyre 

1 
J. 

1 

1 

1 

i 

! 

3 

Tex. 

G.  E. 

Godfrey 

1 



1  ■ 

Va . 

R.  P. 

Porter 

1 

1 

X 

1 

X 

1 

1 

; 

2 

1 

— i 

1  ! 

Wa  sh . 

C.  J. 

Gould 

1 

1 

1 

1 

1 

ll  1 

1 

Wash. 

C.  J. 

Gould  and 

i 

j 

T. 

E.  Randall 

1 

1  i 

'54 

Wash. 

L.  K. 

Jones 

1 

1 

1 

5  . 

j55 

VJ.  Va. 

J.  G. 

Leach 

1 

1 

1 

1 

4  : 

Wis. 

J,  G. 

Dickson 

1 

1 

1 

i 

2  j 

Wis. 

J.  C. 

Walker 

1 

1 

1! 

1  ^ 

1 

■ 

5  ^ 

58 

VJyo. 

G.  E. 

Starr 

1 

1 

1 

1 

1 

5  : 

59 

Canada 

Irene 

ivbunce  and 

i 

J. 

E.  Bosher 

1 

!  1 

\ 

2  ^ 

!6o 

Canada 

G.  A. 

Scott 

1 

1 

1 

! 

2  i 

1                               Total  Number 

1          '  ^ 

32'^4  29;i9 

— ! — 

42-13 

U-10:lG 

14 

2 

3 

237  : 
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The  fungicides  tested  on  one  6r  more ' crops  were: 

Arasan  {^O^o  tetramethyl-th'iufam-di sulfide  manufactured  by  the  Bayer- 
duPont  Company)  -  ''• 

Bichloride  of  mercury  (mercuric  chloride,  corrosive  sublimate) 

Borax  (sodium  tetraborate  man^afactured  by  the  Pacific  Coast  Borax  Com- 
pany) , 

Gatex  (an  impure  phenol  secured  by  the  destructive  distillation  of  pine 
wood  by  the  Southern  Pine  Chemical  Company) 

New  Improved  Ceresan  [^Jo  ethyl  mercury  phosphate  manufactured  by  Bayer^- 
duPont  Company) 

2/0  Ceresan  ( 2/0  ethyl  mercury  chloride  manufactured  by  the  Bayer-duPont 
Company) 

Copper  sulfate  (blue  vitriol  crystals  with  2F)io  copper  equivalent) 
Fermate  (yO/^  ferric  dimethyl-dithio -carbamate  manufactured  by  the  Gras- 
selli  Chemical  Division  of  E.  I,  duPont  Company) 
Forma ldehyde-40/^  solution 

Semesan  (30^^  hydroxymercurichlorophenol  manufactured  by  the  Bayer- 
duPont  Company) 

Semesan  Jr.  (l/o  ethyl  mercury  phosphate  manufactured  by  the  Bayer- 
duPont  Company) 

Semesan  Bel  (12/o  hydroxymercurinitro phenol  and  2-jq  hydroxymercurichloro- 
phenol manufactured  by  the  Bayer-duPont  Company) 

Spergon  (98/0  tetrachloro-para-benzoquinone  manufactured  by  the  U.  S. 
Rubber  Company) 

Thiosan  (same  as  Arasan  except  for  incorporation  of  a  wetting  agent) 
Yellow  cuprocide  (83?^  yellow  cuprous  oxide  manufactured  by  the  Rohm  and 
Haas  Company) 

Yellovj  oxide  of  mercury  (mercuric  oxide) 

Zinc  oxide  (AAZ  special  manufactured  by  Rohm  and  Haas  or  Vasco  4  ^7 
"Virginia  Smelting  Company)  . 

Several  new  lines  of  study  were  undertaken  by  the  Committee  in  1^43 • 
Preliminary  tests  on  seed  disinfectants  were  initiated.    Seed  treatments 
as  substitutes  for  soil  disinf estants »  such  as  formaldehyde  for  controlling 
onion  smut,  have  been  so  promising  that  they  v^ere  placed  in  the  cooperative 
tests.    The  critical  studies  on  the  value  of  potato  seed-piece  treatment 
were  continued  another  year  to  determine  if  they  vvere  of  dubious  value  as 
indicated  by  the  1<342  tests.    Preliminary  studies  were  begun  w^ith  fungi- 
cides for  soybean  seed.    Considerable  effort  was  devoted  to  a  study  of 
the  possibility  of  securing  pre-treatment  of  vegetable  seed  by  seedsmen 
before  distribution  to  the  growers.    Since  this  latter  activity  is  more  of 
an  extension  function  than  research,  its  activities  were  later  incorporated 
into  the  program  of  the  Fungicide  Sub-committee  of  the  Vifar  Committee,  but 
it  may  vjell  be  included  in  this  report  since  it  is  largely  based  on  the 
research  activities  of  the  Vegetable  Seed  Treatment  Committee. 

It  is  hoped  that  members  of  the  American  Phytopathological  Society  and 
their  fellow  scientists  can  make  use  of  this  report  in  meeting  war-time 
conditions.    If  occasion  demands  citation  of  the  data,  due  credit  should 
be  given  to  the  appropriate  crop  leader  for  preparation  of  summaries  and 
to  the  particular  cooperators  who  collected  specific  data  and  made  these 
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studies  possible.    The  leaders  responsible  for  the  different  reports  are 
as  follows:     sv/eet  corn,  C.  M, .  Haenseler;  peas,  George  L.  KcNev/^  lima 
and  snap  beans,  J.  C.  Walker;  soybeans,  R.  H.  Porter;  spinach,  R.  P.    .  • 
Porter;  beets,  L.  D.  Leach;  tomatoes  and  cucumbers,  S.  P..  Doolittle; 
onions,  A,  G.  Newhall;  potato,  C.  N.  Clayton;  sweetpotato, .  C,  J.  Nusbaum; 
and  contact  vdth  seedsmen,  R.  H.  Porter  and  W.  F.  Crosier. 
NAUGATUCK.  CHEI.IIGAL  DIYISICN  OF  UNITED  STATES  RUBBER  CaiPAIT,  rAUGATUCK, 
COIvlv.     (Formerly  at  New  York  State  Agricultural  Experiment  Station, 
Geneva)  ,  .       .  . 


II .    S^^T  CORN-  -SEED  TRE^iTivIENTS  - 


G,  M.  Haenseler 

Emergence  data  were  obtained  in  ^1  standardized  tests  conducted  in  3.1 
localities  in  2^  States  on  a  commercial  lot  of  Golden  Cross  Bantam  sweet, 
corn  agitated- for  I5  minutes  with  different  chemicals •     The  treatments  ap- 
plied v/ere  Semesan  Jr.  at  0.1875/^       v;eight;  Arasan  at  O.Q^'^^/o,  Q,l8'J^/o, 
and  0.3750;^;  and  Spergon  at  0.0937/^,  0.1875,^,  and  0>375/t. 

A  total  of         seeds  of  each  of  these  treated  lots  and  an  untreated 
check  were  planted  in  5  randomized  replications  of  100  seeds  each.  Counts 
were  taken  on  total  number  of  seedlings  emerged.    Records  on  the  number 
of  ^weak  seedlings  was  obtained  in  13  of  the  '3I  tests. 

All  tests  were  made  under  field  conditions.    A  record  of  the  environmen- 
tal conditions  prevailing  in  each  test  is  given  in  Table  2.    Data  on  seed- 
ling emergence  and  the  statistical  significance  of  these  data  are  record- 
ed in  Table  3. 

The  number  of  tests  in  which  seedling  emergence  far  one  treatment  was 
significantly  -better  than  for  each  other  treatment,  and  the  relative  value 
of  the  several  treatments  are  presented  in  Table  4. 

In  eighteen  (58^)  of  the  3I  tests  conducted  in  1943 >  the  total  emergence 
counts  shov;ed  statistically  si^i'ficant  differences  {at  5^  level)  between 
treatments  ivhen-  the  data  T/vere  analyzed  by  Fisher's  method  for  the  analysis 
of  variance  for  a  randomized  block  experiment.  ..  Based  on  analysis  'of  these 
18  significant  tests  the  results  may  be  summarized  as-  follows: 

1,  ,  Treated  seed  gave  significantly  higher  germination  rates  in  all  ex- 
cept, 2  out  of ,  a  total  of  12b  possible  comparisons. 

2.  Arasan 'and  Spergon  gave  significant  increases  In  germination  in  a 
larger  number  of  cases  than  did  Semesan  Jr.  used  at  the  same  dosage. 

3-    In  each  of  3  dosages  used,  Arasan  gave  increased  germination  some- 
what -more  frequently  than  did  Spergon. 

4.  Both  Arasan  and  Spergon  gave  progressively  better  seed  protection 
as  the  dosage  rates  were  increased  from  to  •187/^  and  'to  -'YJ^j'^* 

5.  "Weak  seedling"  counts  made  in  13  tests  showed  the  largest  total  num- 
ber of  weak  seedlings  from  untreated  seed,  and  the  lowest  number  in  the 
.375^  Arasan  treatment  which  gave  the"  highest  total  emergence.    Thus  the 
largest  number  of  weak  seedlings  occurred  where  the  total  germination  was 
poorest  and  vice  versa.    This  would  indicate  definitely  that  greater  bene* 
fits  may  be  derived  from  seed  treatments  than  are  shown  in  the  "total 
emergence"  figures  ordinarily  used  in  evaluating  seed  protectants. 

.  6*.   Yields  were  obtained  in  only  one  test.    In  this  test  .37>^  Arasan-., 


Table  2.    Location,  tiivie,  and  environmental  conditions  for  31  cooperative 

 sweet  corn  tests  conducted  in  1S43 »  

Seport  f  roia'  Plant  -  '  Spil^  condition  ^  ^  period 


Test 
no . 


13 
lb 

17-1 
19-2 

22 

28-2 

30 

31 

36-2 


State:  date 


pH 


I  111.  i5/H 

! Ind .  i  4/19 
I  Iowa  i  4/I0 
jlJainej  5/26 
iLiass,! 

ji  iss.j  4/2 
I  Neb.  I  5/5 

.ill. J.  ; 
In.y. 


7/16 
j  5/10 
b/29 


7.2 
7.0 
6.0 

5.U 
7.0 


li.OlS'U' 

,  ure 


Soil  type 


iOpt.  jClay  loan 

: Dry  ; Sandy 

iOpt.  I  Clay  loani 

Wet  ; Loam 

■;  U p.t  i  Sandy  loam  - 

;V/et  I?,  sandy  loam 

:V.wet  t  ^- lay  loam 

'  Opt .  ;  Loar.i 

Dry  I  Sandy  loam 

:Opt.  ;Silt  loam 


Ha  in- 
fall 


Air  temp.  ? 


Days 
to 


m. 

3.92 
1.43 

1.  (36 
2.42 

2.  bb 
'.13 

1.63 


i:in*  ilax.    ;  energe 


49-63 
44-55 

4A-bb 
46-69 

56-ul 

55-00 

54-6u 
60-03 


11 

16 


13 

6 

11 

5 

14 


40 

49 

52 


: Pa .  i  6/4 
;s.c.  13/16 

|S.D.  I  5/u 
jTenn.i  4/29 
r  ash.^  5/27 


^.0 


Dry 
Opt, 


6.5  Opt 

5.6  Opt 

5.7  iOpt 


Clay  loaixi 
Sandy  loam 
Sandy  loam 
Silt  loam 
Sandy  "loara 


!  .55 
i  2.10 

■  1.98 
i  1.21 

!  1-0? 


61-uO 
47.70 

43 -bd 

5Qt-ul 

4.3-68 


54 

2 
6 


V/asli, 
W.Ya, 
V/yo . 
Con.i, 
:.la. 


5/7. 
5/2b 

5/4 

3/ib 
3/i^> 


7.2 

7.4 

7.5 

5,2 

7.0 


Wet 
V/et 
Opt 
•/et 
Opt 


Loai.; 

Clay  loam 
Sandy  loam 
F.  sandy  loam 
£0  loar;iy  sand 


•7^0 

.72 
W.  (fe  i|r 
.00 


70-70^ 

30-53 
54-80 

5b-uO 


o 
23 

7 

5 


19-1  ll^iaine;  b/o  :  6.5 

26      iLinn.!  5/3  j  5.7 

2u-l  I'l^Iiss.i  4/12  15.7 

28-3  liliss.;  4/6  i  — 

33       'N.Y.  :  5/28  '  5.1 


Opt.  :  .  sandy  loat.1  ,1.26 
Dry       Silt  loaiii  .  2.34 

Opt.  Ochlockonee  .07 
Dry      ^  Silt  loar;i  ^  .04 

Opt .'  ^  ;  Loam  "  .  I  I.5C) 


45-75 

39-63 

54-  79 

55-  73 
59-01 


\  14 

!  13 
I  5 


36-1  I N.Y.  :  b/15 

40  jOhio  '  5/14 

41  jOkla.:4/7 
45  p. I.  ,5/13 

47  jo.c.  14/26 

^6  i  Wis.  '1  V2u 


7.0  iOpt, 

6.5  jOpt, 

6 .  u  ■ Dry 

b;2  Wet 

5.5  Opt 

—  .  Opt 


i  Silt  loeui 
I  Silt  loaii 
Loan 
i  V.F.Fine 

: Sandy  loam 
•Silt  loam. 


il.7^ 
12.27 

!1.08 
1 1.32 

^  .17 


•ou 


!  — 


4<5-67 

.,6-73 

i  10 

1 

45-b5 

57-02 

b  - 


c  — 


"Days  to  emerge"  v/as  taken  as  tine  between  planting  and  time 
when  majority  of  seedlin:;s  enerr^ed. 

For  sake  of  uniformity  in  recording  precipitation  and 
the  gerr  ination  -period  was  arbitrarily  considered  as 
than  "'days  to  emerge" , 


temperatures, 
50%  longer 


Two  heavj'  rains  during ^rminat ion  period, 
half  of  gemination  period  only. 


Temperature  data  on  last 
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T£-bie  3.    w.ur.mi£r2,  oi  cooperative  s\;eet  corn  seed  treatment  tests  arial- 


yzGc  as  randomized  block  tests  — 


:)ort  iron 

Average  number  of 

seedlings  emerged  from 

- ... 

filf . 

Ci  Ic. 

ij?asan 

Sp ergon 

•  rec.. 

trptt 

san 

used  at 

used  at 

'sign. 

value 

Jr. 

Un- 

.1875 

.0937 

.1875  . 

.375^^ 

.09:,7 

.18751.375; 

treat- 

r' 

— d  .... 

p 

ed 

X  XX  • 

o  ^/ .  ^ 

69.2 

^  66. S 

70 .6 

63.4- 

72.0 

52.2 

7.10 

7.47 

Ic 

Xi-*-i  • 

87. S 

91.2; 

Q'-  6 

06  .A 

10. 1, 

90.4 

79.3 

5.35 

5.59 

1'/- 

X  v^' '. .  t«. 

Ox .  \j 

85.8 

84. 0  : 

82.4 

80.0 

86.4 

77.4 

;  4..65 

3.65 

li- 

iC^X.-lO 

84.8 

89.2  i 

0^  .  c 

85.8 

86.0  1  84.4 

78.2 

:  5.03 

3.19 

rt6  6 

90 .6 

91.2 

36  .6 

37.8 

85. 6 

85.2 

.  4.16 

2.44 

O  ' 

<Ce  - 

i.iX  O  CD  o 

31.4 

70.3 

75.3 

Tl  .U 

60. 0 

68.3 

•  7.78 

2.49 

30 

"Jeb. 

47.4 

57 .6 

56  .0  ; 

65.6 

49.2 

61.2 

56  .4 

37.6 

10.12 

6.11 

••T  T 
Li  ,o  o 

33.0 

81.8 

80.6 

82.3 

,  0 

83.6 

85.3 

77.2 

^  4.94 

2.62 

'^T  Y 

f  >  •VJ 

78.4 

82.4 

1  7  .f-) 

79.0 

76.6 

80.4 

6  5.6 

7 ,  h2 

4.24. 

36- 

■J  , 

87.3 

36  .8 

31.2 

32 .6 

82.3 

79.0 

5.16 

3.03 

B5.2 

35.4  : 

35.6 

i^.6 

37.0 

87.0 

79.3 

4.35 

2.82 

SX. 

34.0 

86.6 : 

37.2 

33 .0 

79.6 

80.0 

5.30 

4.14 

S.E . 

37  .0 

32.4 

35.0  ■ 

89 .6 

80.0 

81.2 

84. A 

c^v  .U 

5.32 

2 .  /9 

Tenn. 

30 .4- 

77.4 

85.6 

87.2 

77 .6 

83.0 

85.2 

77.2 

■  5.78 

4.21 

'  ash. 

SO  .6 

77,0 

71,4 

66.3 

32 .0 

36,4 

33.6 

80.3 

9.37 

/,11 

> .  t  &  1 . 

63.0 

n-\    <  • 
(  J-  • 
• 

76  .0 

76  .6 

73.- 

73. ^ 

75.2 

50.0 

^  7.33 

li-.93 

55 

-.'.Va. 

34.8 

85 ,8 

77.2 

79.6 

76.0 

74.3 

6.60 

3.18 

53 

36  .0 

29.6 

35.8 

30 .6 

35.3 

39.6 

7.65 

3.62 

Conn. 

84 .3 

88.0 

89.2  ■■ 

90.8 

8£.4 

37.0 

88.4 

82 .4- 

N.3. 

1.4-8 

c 

Fla, 

0^  .  u 

30 . 0 

30 .4- 

79.4 

79.3 

79.2 

i  z>  *^ 

T  ^ 

>c .  ^2 

1> 

-1 

'  .Ic  ine 

7  / 

79.6 

83  .0  ; 

32 .  /i 

79.  A 

83.6 

31.2 

75.3 

'  N.S. 

1.35 

2o 

'  inn 

6  -  " 

72.6 

63.6  ; 

76  0 

73.6 

67.6 

76.4 

66.0 

N.S, 

2.35 

c  >^ . " 

-1 

Miss. 

57.^ 

64.0 

63.2 

71.4 

62.2 

60. ^ 

63.2 

66  .6 

■  'J.S. 

1.36 

"-^ 

iiss. 

73.6 

71.3 

79.4: 

78.0 

81. & 

30.4 

79.6 

74.6 

M.S. 

1.16 

.y . 

89.? 

Oo  . 

91.6  ; 

93.2 

91.4 

37  •  0 

91.0 

ob  .0 

36- 

-1 

67.6 

73.0 

72,2  ■ 

70.0 

67.2 

71.4 

67.4 

61.8 

il.S. 

1,61 

^0 

Onio 

S6.4. 

CO  ,/c 

86.8  , 

34 .4 

86  .A 

85.6 

86.8 

86.0 

0.3s 

41 

Okla . 

32.2 

33.4 

81.6  ■ 

82,4 

30.3 

81.4 

79.2 

77.4 

N  .s . 

0.7  A 

4-5 

R.l. 

62 ,  S 

31.4- 

30.6 

30.0 

30.4 

75.6 

■  IT.S. 

0.80 

47 

S.C. 

66.2 

( J/ 

71.0 

71.^ 

66.0 

67.2 

69 .6 

71.0 

U.S. 

0.74 

56 

V"is , 

36.6 

34.2  ; 

84.4 

84.0 

86.0 

35.8 

86.8 

•  N.s: 

0.67 
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Table  L,    Number  of  tests  in  which  seedling  emergence  for  one  treatment 
was  significantly  better  than  that  for  each  other  treatment 
in  18  of  the  31  tests  (Llaximum  score  -  126) 


K^omber  of  times  treatment  in  Coluinn  1  was  better  than 


Column 

Seme-  : 

Arasan  used  at 

Spergon  used  at  : 

Un-  : 

treat- 

1 

san  Jr . : 
.1875%  : 

.0937 

h 

..1875: 

c'  , 

;0  . 

.375% 

.0937: 

.1875 

/- 

.375%: 

tree  ted  : 
check 

ment 

Seme  san  Jr.  : 
.1875% 

0  ; 

0  ; 

1  • 

2  : 

1 

0  : 

8 

.  12 

Arasan 
.0937% 

3  : 

1  , 

1 

X 

2 

12 

22 

Arasan 
•1875% 

.      5  : 

2 

1 

.  1 

u 

29 

Arasan 

6  \ 

4 

n. 
U 

D 

2 

X 

.  lA 

V.  33 

Spergon 
.0937% 

2 

0 

'  1 

1 

:  0 

:  0 

:  9 

:  13 

Spergon 
.1875% 

\ 

:  1 

1 

:  1 

:  0 

\  11 

:  17 

Spergon 
.375% 

2 

:  3 

1 

\  2 

:  1 

:  12 

:  25 

Untreated 
check 

:  0 

:  0 

:  1 

:  1 

:  0 

:  0 

:  0 

\  2 

treated  seed  gave  highest  germination  and  highest  yield,  and  all  of  the 
treatments  except  Semesan  Jr.  gave  significantly  higher  yields  than  did 
the  untreated  seed. 

7.    In  one  test  where  height  of  plants  at  tassel  time  was  taken,  no 
significant  difference  in  average  plant  height  was  shown  as  a  result  of 
the  seed  treatments. 

m:]  JERSEY  AGRICULTURAL  EXPERIIvIENT  STATIOF,  BRUNSTJICK 
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III.    PEA  SEED  TREATIv.-EiYrS 


George  L.  lIcNew 


Sufficient  pea  seed  of  the  variety  Thos.  Laxton  was  treated  to  provide 
5  replications  of  ICC  seeds  from  each  treatment  for  32  tests  by  2B'  co* 
operators  in  23  States  and  in- 2  Provinces  of  Canada.    The  seed  was  treat- 
ed by  rotation  in  a  half -filled  glass  container  on  a  vertical  turntable 
for  15  minutes  with  Spergon,  Arasan,  or  Fermate  at  C.3U%  (3  ounces  per 
bushel),  0,17%,  and  0.08^o  by  weight,    ■'•hes.e  9  treatments  and  an  un- 
treated control  were  used  in  all  tests. 

Two  orientation  tests  were  made  under  greenhouse  conditions:    one  in 
steamed  soil  and  another  in  steamed  soil  artifically  infested  Y-;ith 
Pythium  ultijiium.    Mnergence  records  were  taken  3B  days  after  the  seed  was 
sown.    At  that  time  the  plants  were  cut  off  at  the  ground  line,  dried  to 
constant  weight  at  l05°G.,  and  weighed.    Records  on  the  amount  of  chemi- 
cal applied  to  the  seed  and  the  results  of  these  2  tests  are  given  in 
Table  5. 


Table  5. 


Effect 
in  ste? 


of  seed  treatments  on  the  emergence  and  grov»i:h  of  peas 
Lmed  and  Pythium-irif es t ed  soil^ 


Treat: 

iient  : 

!7eight  of  materials 

:  Emergence  in 

:  Dry  -.vt.  plants 

applied  i 

bo  seed': 

Untr. 

:Chemi-  . 

Treated 

:  Steamed" 

Infest-: 

S  t  e  a .  V.  e  d :  I  n  f  e  s  t  - 

Material 

Ijlate"^ 

;  seed 

►  cal^  : 

seed 

:  soil  : 

ed  soil 

:  soil 

: ed  soil 

G:n.  : 

Gm. 

•    Gm.  : 

% 

:    %  : 

Gt.. 

:  Gm. 

Spergon  : 

.335 

:  45CC.1  : 

15.08 

:  4514.2 

I  98.0 

'  95.2/ 

J  18.12 

:  17.44 

Spergon  : 

.168  - 

h  45CC.C 

7.54  : 

4507.3 

:    97.8  J 

96.8 

'  17.26 

:  16.46 

Spergon 

:  .084 

.  45CC.1  . 

3/78 

:  4504.1 

97.4 

•  94.2 

i  17.48 

:  16.5c 

Arasan 

:  .335 

:  4500.0 

:  15.08 

:  4515.1  : 

98.2  ^ 

87.2 

:  16.64 

16.26 

Arasan 

:  .168  : 

4500.1 

:  7.54 

\  4507.0 

r  96.6 

:  91.4 

17.22 

:  15.08 

arasan 

:  .084 

:  4500. 0  : 

3.78 

:  4503.5  ; 

97.4 

:  94*8 

:  15.92 

:  16.70 

Fermate 

:  .335 

:  4500. C 

15.08 

:  4514.2  ; 

97.6 

:  90.4 

:  16.02 

:  16.06 

Fermate 

.168 

:  4500.1 

'    7.54  : 

4506.5 

:  96.8 

'  87.6 

•  16.76 

:  14.02 

Fermate 

:  .084 

:  4500.0  J 

3.78 

:  4503.8  . 

97.2 

:  89.8 

:  16.54 

:  15.24 

lone 

4500.0 

:    —    1  4499.6 

:  96.4 

:  78.6  • 

[  1^.  20 

:  13.14 

Sign.  Diff.  at 

5%,  Point 

'  N.S. 

:  3.0 

:  r.S. 

:  .55 

'These  2  tests  are  referred  to  as  36a  and  36b  in  subsequent  tables. 
^A  slight  excess  over  calculated  amount  was  used  in  order  to  secure 
full  dosages.  . 
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Apparently  none  of  the  treatments  injured  the  seed  appreciably  since 
about  97%  emergence  was  secured  from  all  lots  sown  in  steamed  (disease- 
free),  soil.    There  was  no  significant  difference  in  the  average  dry 
weight  of  plants  in  steamed  soil,  but  there  was  definite  indication  that 
all  3  Spergon-treated  lots  produced  heavier  plants.    In  Pythium- infested 
soil,  all  9  treatments  produced  significant  increases  in  eciergence  and 
yield  of  dry  plant  tissue.    The  materials  rated  in  the  order  Spergon, 
Arasan,  and  Fermate.    There  was  no  significant  dosage  response  even 
though  Fermate  appeared  slightly  less  effective  at  the  lower  dosages. 

The  seed  lots  distributed  to  cooperators  were  sown  in  randomized  blocks 
under  a  variety 'of  field  conditions  as  shown  in  Table  6.    The  conditions 
were  typical  of  the  locality  in  all- except  2  or  3  tests  where  seed  were 
sown  in  greenhouses  or  watered.    In  all  other  tests  the  seed  was.  sown  at 
the  usual  planting  date  under  ordinary  circumstances. 

Emergence  varied  vjidely  in  the  different  localities  with  untreated  seed 
producing  between  8.0  and"  gO.G/t  of  a  stand.    One  or  more  treatments  pro- 
duced a  significant  increase  in  emergence  in  22  (S^j^)  of  the  32  tests  as 
Shown  by  the  records  in  Table  7.    On  the  average  of  all  tests ,■ emergence 

"^was  increased  from  'Jlfo  in  the  checks  to         in- the  better  treatments. 
The  average  emergence  in  the  22  tests  v/ith  significant  differences  was 
only  slightly  less  for  the  better  treatments,  but  the  untreated  controls 
had  dropped  to  G^^G/o  emergence. 

A  comparison  of  the  various  tests  show  wide  variations  in  results,  but 
the  general  averages  for  the  g  treatments  agree  very  closely  with  the 
results  obtained  in  the  orientation  tests.    Very  few  of-  the  field  tests 
showed  definite  dosage  response  curves,  but  in  1  or  2  instances  where 
seed  decay  was  severe  (test  ,0^2)  the  heavier  applications  were  definitely 
superior.    Spergon  appeared  to  be  more  effective  than  the  2  organic  sul- 
fur compounds-  since  it  produced  an  average,  emergence  in  the  significant 
tests-  that  was  1  to  ^%  better  than  Arasan  and  6  to  8%  better  than  Fermate. 
The  relat-ive  value  of  the  various  treartments  perhaps  can  best  be  sum- 
marized by  the  number  of  times  that  they  were  reported  significantly  bet- 
ter than  -some^  other  treatment  or  the  controls.-    Such  data,  abstracted 
from  Table  7,  have  be'en  summarized  in  Table  8.    The  margin  o.f  safety  for 
these  3  organic  treatmen-ts  is.  amply  attested  by  the  failure  of  the  un- 
treated seed  to  score  on  any  of  the  treated  lots  in  any  of  the  22  tests 
used  in  compiling  Table  8.    On  the  other  hand,  the  treated  lots  produced 
significant  improvement  in  iGo  instances.    Spergon *s  margin  of  superiority 
when  used  at  0.35^  (3  02;.  bu.')  and  0.17^  (I.50Z.)  is  definitely  shown  by 
the  scores  of  69  and  68  as  compared  to  63         Arasan  at  0.35/^  ^nd  3^  ^^'^ 
Fermate  at  0.35^*    A -more  critical  comparison  probably  could  be  obtained 
from  examining  the  number  of  times  some  other  treatment  excelled  them  by 
a  significant  margin.    As  shown  in  the  bottom  line^  of  Table  8,  Spergon  at 

.the  2  higher  dosages  was  scored  upon  only  3         2  times,  respectively. 

There  would  seem  to  be  little  practical  advantage  in  using  more  than 
0.177^  of  Spergon  (I.5  oz./bu.)  by  weight  since  the  benefits  from  heavier 
rates  under  average  conditions  would  not  justify  the^  additional  expense. 
Under  some  conditions  (tests  02,  5I)  ,  however,  the  heavier  application  is - 
worthwhile.    The  heavier  doses  of  Arasan  and  Fermate  seem  to  be  warranted 
under  average  conditions.    As  a  matter  of  fact,  heavier  rates  for  Fermate 
were  quite  essential  in  many  tests. 
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Table  6'.  "Location,^"  tirae ,  ^Jid  envororiiiiental  concitions  for  32  cooperative 

  .pea  seec:  treatiiient  tests  conducted  in  19/^3  

Re r-oi-'t'  f r q'ju": Pl^nt- :  '  Soil  conditions  :  •       :      Air  :Days 

Test: ""State    ing    :  at  planting;  time  ^  i.Rain-i  tempera-j  to 

no.  ■  date  :I'Ioist-    fall      ture      i  emerge 


;           ;            :        Soil  type  : 

ure 

i'.iax  s  I 

■iin.  i: 

In. 

°F. 

°F. 

01 

Calif. 

2/16 

Scijidy  loam 

7  1 

Ont 

0 .60 

66 

44 

02 

0  oim  • 

3/30 

Fine  sandy  loam 

V.et 

T.ater 

86 

61 

06 

ria  o 

1/29 

Sandy  lotjn 

6  5  ' 

Got. 

nq 

55 

8- 

-10 

10 

Ga . 

2/1 

Sandy  loam 

5.2 

Opt. 

1.00 

70 

43 

12 

12 

Idaho 

5/21 

Sandy  loam 

6.9  ■ 

Opt. 

0.05 

66 

44 

9- 

-12 

13 

111. 

5/13 

Clay  loam 

6.2 

Ont 

^7 

46 

6 

17a 

Iowa 

4/8 

Clay  loam 

Opt. 

12 

17b 

Iowa 

Silt  loam 

Lioist 

i.ater 

^0 

22 

Ma  s  s  o 

4/28 

Grav , S .  loam 

•  7 

Let 

3  07 

64 

40 

15 

2L 

iviich. 

5/^^ 

Sandy  loam 

P  Q/ 
• 

61 

43 

26 

Minn . 

4/23 

, Silt  loam 

7 

0  83 

60 

38 

20 

<,oa 

i.iiss . 

2/24 

Fine  sandy  loam 

6  7 

4  2S 

^^7 

34 

19 

23b 

irii  s  s .  ^ 

2/1"^ 

Silt  loam 

Ont 

0  77 

60 

39 

12-14 

?o 

>  ■-> 

Nebr . 

4/2 

T  '-^ 
/  .  ^ 

1  03 

66 

41 

14 

51 

n.j , 

7/16 

Loam 

I? 

vJp  0  • 

0.09 

88 

66 

8 

N  .Y . 

3/27 

Loam 

■  2.56 

49 

33 

26 

3/ 

N.Y. 

4/^4 

S;.-  nnv  1  nm 

0.21 

63 

45 

11 

36  a 

II,  Y. 

1/27 

Sterile  compost 

'-yp  U  • 

l.ater 

75 

60 

9 

36  b 

11,  Y. 

1/20 

T  n  f  P  R  t  p  o  r*  ni  '."i"''^  n  s  t 

6  Q 

Ont 

Later 

75 

60 

Q 
y 

40  a 

Oi  j-o 

4/po 

I.liick 

0-nt 

1,42 

65 

50 

11 

z^Ob 

Ohio 

u/2L 

Silt  loam 

o  »  J 

I. fit 

0.93 

60 

36 

11 

40M 

'Oreg^ 

3/9 

Clay  loam 

6.0 

V^et 

0.45 

55 

35 

15 

uu 

i  a , 

4/27 

Clay  loai'-i 

6.9 

0.61 

55 

38 

8 

Ih 

SX. 

1/27 

Sandy  loam 

5.1 

Opt. 

2.59 

63 

4^ 

16 

kl 

S.G. 

3/11 

Sandy  loam 

5.8 

Opt. 

0.11;  74 

52 

6 

^3 

S.D. 

4/24 

Sandy  locjn 

6.5 

Dry 

0.94 

65 

38 

30 

51 

Va. 

3/2 

.Sandy  loam 

5.8 

Opt. 

1.99 

59 

37 

18 

52 

\7ash. 

4/24' 

Sandy  loam 

6.0 

Opt. 

0.50 

64 

36 

5/-. 

Uash . 

5/5 

Locjn 

7.2 

Opto 

0.95 

55 

37 

16 

57 

\;is . 

4/21 

•Silt  loam 

6.5 

Opt. 

0,99 

65 

44 

U 

58 

\vyo , 

4/29 

Sandy  loam 

7.5 

0,72 

54 

38 

26 

60 

Canada 

6/10 

Sandy  loam 

Opt. 

1.27 

75 

53 

6 

! 


a  —  2ob,  test  mc;de  by  H,  L\  l-oster;,  40.1  test  made  by  P.  L.  I/xiller  and 
F.  ?.  Mciihbrter 
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Table  7.  Effect  of  seed  treatments  on  emergence  of  Thos.  Laxton  peas 
 (table  concluded  on  next  page)  


Report  irom 
Test  Local- 


Emergence  from  seed  treated  v/itli 


no 


Spergon  at  rate  ol 


Arasai 


O.  u    J.  c 


te  of 


16S%    \  .OS/,%  .335% 


168% 


,0847i 


% 

cf  " 
/o 

% 

■  % 

% 

01 
02 
06 
10 
13 

Calif,  i 
Conn .  1 
Fla.  i 
Ga.  ! 
111.  1 

87.4 
80.0 
88.4 
72.8 
91.2 

87.2 
66.8 
89.0 
71.6 

96.0 

85.2 
61.2 
89.2 
71.8 
94.6 

86.2 
72.4 
12, L 
70.8 
93.4 

82.0 
56.4 
79.0 
64.6 
93.2 

85.0 
49.4 
68.4 

73.6 
94.8 

17a 
17b 

22 

2A 
26 

lov/a  ; 
Iov;a  ; 

mo.  o  o  •  1 

Mich.  ' 
Minn. 

83.2 
91.0 

83.2 
91.2 

90 .6 
90.8 

84.8 
92.8 

91.2 
74.0 

oo .  <. 

82.6 
93.4 

89.0 
91.2 

81.2 
95.8 

85.8 
84.5 

.<-> 

79.4 

92.0 

93.4 
75.2 
on  p 
80.2 
88.8 

31 

33 

36b 
40a 

N.J. 

I'i  mX  m 
N  .  Y  , 

N.Y. 

Ohio 

76.4 
83 .6 
85  Z. 
95.2 
87.6 

70. o 
81.6 
o3 .6 

S3. 2 

79.0 
82.6 
78.0 
94.2 
81.8 

76.0 
85.0 

84.0 
87.2 
86.8 

58.4 
80.8 
82 .6 
91.4 
77.8 

80.2 
79.4 
80 .6 
94.8 

77.2 

40b 

40.1 

44 

51 

52 

Ohio 

Oreg. 

Pa. 

Va. 

Wash. 

89.2 

bl 

92.8 
71.8 
83.2 

38 .6 

on  C 

91.8 
67.2 
85.2 

91.0 

OD  .0 

90.2 
62.8 
78.2 

91.8 
o9  .o 
91.4 
53.2 
78.8 

88.4 

O  /  .O 

91.4 
45.0 
77.6 

87.0 

OD  .O 

89.8 
39.4 
75.8 

54 
57 

Wash . 
Wis. 

90.4 
84.2 

87.4 
82.2 

90.2 
82.6 

89.4 
90.0 

89.2 
82.0 

89.6 
83.4 

Av.  (Sign,) 

85. 4 

85.0 

83.1 

34.0 

80.1 

80,1 

12 

28a 

28b 

30 

36a 

46 
47 
48 

58 
60 


!  Idaho 
I  Miss. 
1  Hiss. 
I  Hebr, 
i  N.Y. 

i 

i  s.c. 
!  S.C. 
I  S.D. 

j  Wyo. 

i  Canadc 


84.4 
75.0 
91.0 
83.2 
98.0 

87.6 
94.6 
79.2 
91.8 
95.0 


87.2 
66,8 
91.2 
89.6 
97.8 

82.0 
95.6 
79.4 
91.4 
94.5 


84.8 
75.8 
86.2 
91.0 
97.4 


95.8 
78.2 
90.4 
92.5 


88.0 
69.6 
89.2 
93.2 
98.2 

85.4 
94.8 
82.8 
97.6 
90.0 


83.4 
65,8 
90 .6 
92.0 
96.6 

74.4 
97.2 
81.4 
91.2 
93.0 


^.8 
63.6 
88.6 
88,2 
97.4 

84.4 
95.0 
83.6 
92.8 
89.0 


Av.  (Not  .sign.)  88.0 


87.6 


87.4 


88.9 


86.6 


86.' 


GRAND  AV, 


86.2 


85.8 


B4.0 


85.6 


82.1 


82.3 
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Table  7.  Effect  of  seed  treatments  on  emergence  of  Thos,  Laxton  peas. 
 (Concl-'ijided  from  preceding  pag:ej  


Report  :.rQm    i  Ijaergence  irom  seed  treated  v.dth      ;  Difi.  t  Calc. 


Test 
nOo 

Local- 
ity 

Fermate  at  rate 

of 

!  Untret.ted 

req. 

F 

.085^ 

?  check 

sign. 

value  . 

i  a 

d 

P 

01 

Calif . 

O  ^  .vj 

,0 

8?  8 

'  76 

6  4 

2  12 

02 

n  on 

53.6 

•51.8 

%  2 

8  D 

7.7 

^/  20 

06 

Fla. 

81.2 

66.0 

60.8 

12.0 

6.02 

10 

Ga. 

no  n 

f  -L  •  A 

.  75.2 

5.2 

2.81 

13 

Til 

88  A 
00  .u 

86  / 

'     8S  6 

/  1 

7  ^4 

J-  1  cL 

X.  U  V  i  o. 

V±  .4 

J^Q  ^ 

87  / 
Q-i  .4 

71  / 

7 

"^1  ^8 

J.  U  V,  cX 

86.8 

79.5 

78  ? 

1  n  Q" 

8  7 

22 

kass . 

88. 0 

on  0- 

32 .6 

69.6 

6.5 

10.22 

2A 

iviich. 

/<-  .0 

n  >  0 
/4.0 

70.2 

12.8 

5.56 

I'-iinn  a 

.4 

90 .4 

-  1 

;T  T 

/O  .4 

0  ^ ,  u 

1  ? 

2  Q8 
*i .  70 

-s 

81 .0 

75.0 

7^  n 

^  / 

ID  /  2 

34 

N.y. 

73.2 

73 .6 

70.6 

61.6 

7.9 

7.52 

36b 

d  /  ,0 

89o8 

(  0  .0 

3.0 

5.61 

/l.o 

/4.0 

nr\  ! 

1  'J 

c , 

0  77 
7  w  / 

^Ob 

Oilio 

88  8 

0^  e  V  ■ 

82.8 

73.0 

5.8 

7.46 

4-0,1 

Oreer  - 

81,8 

bl  a  0 

81.8 

8.6 

2,15 

?a. 

88.2 

86.0 

87.6 

82.0 

.^.0 

5.50 

Va. 

36.3 

36.4 

39.8 

/c5.D 

8.6 

26.20 

52 

70  / 

77.2 

75.0 

73.2 

7.3 

2.51 

l7asli. 

88,2 

90.0 

86«.0 

82 .6 

4.6 

2.33 

57 

Wis , 

82 

o4  a  ^ 

76.2 

72.0 

6.6 

/..35 

Av.  ( 

Sign.) 

79.3 

78.5 

75.2 

65.6 

12 

Icalio 

87 .6 

88,0 

83.0 

81.4 

N.S. 

0.06 

28a 

Lliss, 

SO  .0 

62.2 

63.4 

59.0 

NoS. 

1,58 

28b 

Miss, 

90.0 

91 . 2 

87.2  ' 

85.0  : 

N.S. 

1,64  ' 

Ilebr, 

86.4 

87.2  ■ 

82,0 

•;,s. 

1.07 

36a 

N  .Y . 

97.6. 

96.8 

97.2 

96  .4 

U.S.: 

0.56 

^6 

S.C.  i 

83.0 

78.2 

82.6 

83.4 

i  J .  s . 

1.59 

A7 

SX.  ! 

94.6 

9  A.  4 

93.3  ■ 

90.4 

n.s. 

1.80 

^3 

84.C 

80,2 

75.4. 

77.8 

U.S. 

1.73 

58 

90.4 

91.4 

88.4  ; 

87.2 

LI.S, 

1.99 

60 

Canada  i 

93.0 

94.0  ' 

91.0  : 

90.5  ! 

N.S. 

1.37 

Av.  ( 

Not  sign.) 

-Sr)  r-; 
00  .  / 

86.-^ 

85.0 

83.3  ; 

GRANL  AV. 


82 .2 
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Table  8.    Relative  scores  for  pea  seed  treatments  based  upon  the  number 
of  te-sts  in  Y/hic-h  they  produced  a  -significantly  larger--  stand 
than  any  other  tree tinent  (liiajdjmim  score  =  ■   


Niijnber  of  -tests  treatiaent  in  -Colunn  1  Y;as  superior,  to 


ment 

:Si:;er^on  at 

Arasan  at 

Fe] 

rna  oe 

a  u  ! 

Untreat-: 

treat- 

tested 

0.17 

p 

:0.OS 

d 

0.35 

0.17: 

.    $  : 

0.03 

0.35 

d  . 
to 

:0.17 
:    %  , 

0,03: 

>      d  , 

ed  check: 
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Spergon' 

— 

1 

^  ' 

6  \ 

6 

7 

:  7 

16  ! 

20 

69 

Spergon 
.17f; 

1  ; 

1  : 

6  1 

>  6 

3' 

:  10 

15- 

18 

-  68 

Spergon 

0  • 

—  : 

- 

3  : 

i  7 

.  11 

19 

.      50  ' 

Arasan 
.35% 

J. 

1 

:    3  . 

6  S 

D 

:  10 

'  12." 

19 

i  63 

Arasan 
.17^  : 

0  . 

0 

1 

.  —  : 

1 

:  1 

:  D 

9 

17 

35 

Arasan 

.08): 

1 

■0 

0 

J. 

^  • 



1 

:  2 

<-> 

;  8 

:  18 

34- 

Fermate  ^ 

.35r 

0 

0 

1 

1 

3 

:  1 

:  6 

:  17 

31 

Fermate 

- 

.  0 

0  . 

0 

0 

.    1  : 

1 

:  0 

:  19 

.  25 

Fermt^te 
.08% 

.  0 

0 

0 

0 

.     1  : 

1 

0 
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0 
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0 
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0 

0 
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:  0 

0 
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Several  investigators  took  the  time  and  effort  to  harvest  the  vines 
and  weigh  them,  or  to  pick  the  pods  and  weigh  them.    The  data  are  saT^mar 
ized  in  Table  9,  ... 

The  various  treatments  increased  the  yields  by  13  to  20%  as  an  average 
o"f  all  tests,    in  the  U  tests  where  the  differences  were  statistically 
-significant  the  increase  amounted  to  almost  -  30%  for  the  better  treat- 
ments.   In  one  test  (i'/-5l)  the  best  treatment  aLmost  trebled  the  yield. 
Although  there  is  no    doubt  that  treatment  was  effective  in  increasing 
yields,  no  sound  conclusion  can  be  reached  from  the  data  on  the  rela- 
tive value  of  the  different  treatments. 

Summary.    All  3  organic  materials  can  be  profitably  used  as  pea  seed 
treatments.    Significant  improvement  in  emergence  was  secured  in  69%  of 
the  localities,  and  yields  were  increased  by  an' average  of  13  to  30^. 
Spergon  was  more  consistently  beneficial  than  the  other  2  materials  and 
gave  practically  as  good  results  when  used  at  0.17%  (1.5  oz./bu.)  as  at 
double  this  rate.    The  other  2  materials  gave  better  results  at  0.35^ 
than  at  lower  dosages.    The  value  of  Fermate  as  a  pea  seed  protectant 
may  be  seriously  questioned,  but  nrasan  can  be  used  at  the  heavier  rate 
of  application. 

NAUGATUCK  CHEIICaL  DIVISION  CF  UKITED  STATES  RUBBER  COMPANY,  NAUGATUCK, 
COKi:. 
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IV.    Um  BEAN  SE5D  tr£at:..:ekts 
J.  C.  VJalker  and  V\i.  V.'.  Hare 


The  Henderson  Bush  variety  of  lima  bean  was  used  in  these  tests.  The 
seed  v;as  furnished  gratis  by  the  Ferry-Morse  Seed  Company.     The  follow- 
ing treatments  vjere  made  in  a  rotary  seed  treater:     Spergon  at  0,2%  by 
weight  (0.5  oz •  per  15  lb.  of  seed),  and  0.1%;  and  Fermate  at"  0.2%  and 
C.l^  by  weight.    Five  replications  of  100  seeds  each  from  these  treated 
lots  and  from,  an  untreated  Control  were  planted  in  randomized  blocks  by 
the  cooperators  under  field  conditions  in  all  tests  except  36b. 

The  locations,  planting  dates,  soil  type,  reaction,  and  moisture  at 
time  of  planting,  precipitation,  range  of  m.aximLum  and  minimum  air  tem.- 
peratures  from  planting  to  average  date  of  em.ergence,  and  -average 
num.bar  of  days  from  planting  to  emiergence  are  set  forth  in  Table  10. 

In  Table  11  are  givaithe  data  from  the  individual  locations  ^  showing 
the  average  number  of  seedlings  for  each  treatment,  calculated  F  value, 
and  the  miriitiruiu  difference  in  the  means  inequired  for  significance. 
There  were  significant  differences  in  11  of  the  26  tests.    Hov/evsr,  the 
treatments  were  significantly  better  than  the  check  in  only  9  tests, 
since  the  difference  in  tests  28b  and  35  was  between  different  treat- 
ment only. 

The  data  from  group  analyses  of  combined  tests  (method  of  E.  B. 
Soessler  and  L.  D.  Leach)  are  given  in  Table  12.    When  tests  10,  52, 
and  33  are  omitted,  the' remaining  23  tests  (group  2)  form  a  hom.ogeneous 
group.    Tests  10,  52,  and  33  (group  1)  also  form  a  homogeneous  group. 
In  group  1,  Spergon  at  0.2%  and  Fermate  at  C.2%  were  significantly  bet- 
ter than  the  check. 

In  group  2  all  trcatmients  are  significantly  better  than  hhe  check 
and  Spergon  at  0.2%,  Spergon  at  0.1^,  and  Ferm3.te  at  0.2%  are  better 
than  Ferm.ate  at  0.1%.    Spergon  at  0-2%  and  Spergon  at  0.1%  show  no  dif- 
ferences, but  both  are  better  than  Fermate  at  0.2%.    For  practical  pur- 
poses this  analysis  indicates  the  use  of  Spergon  at  0.1%  by  weight 
or  Formate  at  0.2%  by  weight,  the  choice  depending  on  cost  and  availa- 
bility. 

UNIVERSITY  OF  WlSCClSir,  IIADISCN 
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Table  10.  Location,  time,  and  environmental  conditions  of  lima  bean  seed 
 treatment  tests  with  the  Henderson  Bush  .variety  —  194-3  


Pl£.nt- 

1 

Soi] 

I 

•       '  fEays 

Test 

State: 

ing 

1 

; 

Rain- 

Air 

tc 

no» 

date 

1 

Ivioist- 

fall 

: temper- i  emerg 

i  Type 

dTT 

   ^1 

ure 

:  ature  i 

In, 

op 

10 

Ga 

3/29 

5.0 

Opt, 

O.AO 

'  35-86 

7 

52 

Wash, 

5/27 

Sandy  loam 

5.7 

Opt, 

1.05 

^  33-79 

— 

33 

N.Y. 

5/23 

Loam 

5.1 

Opt. 

2.06 

52-92 

7 

uo 

Ohio 

6/8 

Silt  loam 

6.7 

Dry 

0.2A 

52-90 

6 

3U 

N.Y. 

Fine  sandy  loam 

6.2 

Opt. 

1.32 

55-92 

13 

17 

loY/a 

5/8 

Clay  loam 

6.8-7.2  • 

Opt. 

— 

— 

— 

13 

111. 

6/3 

Clay  loam 

G.U 

i.et 

0.19 

53-^ 

4 

36b 

N.Y, 

5/15 

Compost  loam 

6.99 

Opt. 

Watered 

70-80 

— 

26 

Minn . 

5/3 

Silt  loam 

5.7 

Dry 

2.3A 

30-87 

— 

57b 

v;is. 

5/20 

laiami  silt 

loam 

6.2 

Ivet 

0.43 

46-80 

8 

8 

Fla. 

1/29 

Fine  sandy 

loam 

6.5+ 

Opt. 

0,28 

35-83 

11 

^6 

S.C. 

3/24- 

Sandy  loam 

5o5 

Opt, 

0.57 

30-83 

12 

UU 

Pa. 

6/12 

Clay  loam 

o  .8 

Opt-diy 

0.04 

54-93 

6 

36  a 

N,Y. 

6/11 

Silt  locm 

!  7.55-7.6 

Opt. 

1.91 

50-96 

— 

a 

Okla. 

6/6 

Loam 

!  SI,  acid 

Opt, 

0.32 

65-91 

5 

55 

\i ,  Va , 

5/18 

Clay  loam 

i  l.U 

Opt, 

— 

60-88 

16 

22 

:.iass , 

Sondy  loam 

\  5.9-^.0 

Opt, 

0.30 

43-93 

9 

28a  ■ 

Miss . 

4/21 

Sc- nay  loam 

!  — 

Opt. 

0 

39-92 

6 

58 

Y/yo.  . 

5/25 

Sandy  loam 

!  7,5 

0.'t. 

0.03 

31-80 

11 

1 

Calif  .4-/30 

Fine  sandy 

locin 

i    •  7,2 

Opt, 

0 

38-89 

8 

31 

N.J. 

7/17 

Fine  sandy 

loam 

;  5.6 

ODt  . 

0.39 

60-92 

6 

28b 

laiss . 

Vl 

Silt  loam 

Fry 

0,06 

43-88 

10 

Ul  \ 

S.C, 

,4/22 

Sandy  loam 

i  0.6 

Opt. 

1,61 

42-88 

6 

35  ! 

N.Y. 

i6/3 

Sandy  loam 

\  5.63 

Dr: 

1.65  ; 

55-92 

8 

51  1 

Va. 

■5/5 

Silt  loam 

i  5.9 

Opt. 

2.49  ' 

50-96 

12 

57a  I 

Wis. 

\u/2\ 

iUiami  silt 

loam 

■  6.2 

i:et 

2.1-81 

19 
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Table  11.  Sumie.ry  of  individual  tests  with  Henderson  Busli  lima  beans, 
 analyzed  as  randomized  block  tests  


Aveixge  n^oinber  of  seedlings 


Test 

State 

Spergon 

Spergon 

;  i^erju£.te  i 

Fermate  Check 

F 

:.1SD 

no. 

^0.2% 

'o.i^ 

1 

0.25 

0.1^ 

value  ' 

10 

Ga, 

75.6 

55.8 

1 

1 

72.6 

73.4 

74.2 

1.5 

US 

52 

V.ash. 

71.6 

63.0 

60.8  ' 

52.6 

40.4 

9.94 

13.4 

33 

11 .  Y . 

77 .6 

76.0 

74.4 

68.2 

72.4 

1.05 

NS 

/,0 

Ohio 

72.6 

63.6 

68.2 

68.2 

65.6 

0.49  ■ 

NS 

N.Y. 

58,6 

52.0 

56.4  \ 

64.0 

52.0 

2.14 

NS 

17 

lovva 

32.0 

30.6 

43.2  i 

30.0 

26.8 

3.10  ■ 

9.2 

13 

111. 

75.2 

73.2  ■ 

70.8 

64.6 

64.4 

2.65 

NS 

36b 

N.Y. 

.^7.0 

31.0 

18.8 

15.0 

9-4 

.  24.91 

9.0 

26 

iviinn . 

29o2 

33.6 

39.  S 

37.0 

31.6 

2.03 

NS 

57b 

vvis. 

^1.2 

38.8 

47.8 

44.2 

.34.6 

3.18 

8.5 

8 

Fla. 

66  .6 

66  .6 

58,8 

62,8 

53.8 

2.16 

NS 

Ih 

S.C. 

76.4 

73. B 

73.2 

75.8 

68.6 

1.44  : 

NS 

Pa. 

r-  :  ^  r\ 

81,6 

77 .2 

79.2 

73.8 

0.38  ^ 

NS 

36a 

N.Y. 

76-6 

73.6 

71.2 

71.2 

.74.6 

0.89 

NS 

u\ 

Okla. 

73.4 

75o8 

76,8 

73.4 

72.8 

1.13  : 

NS 

55 

W.Va 

60.8 

60.6 

59.8 

54.2 

45.6 

8.96 

6.5 

22 

Mass . 

80.0 

77.8 

74.8 

7-:;  p 

70.4 

3.11  : 

6.4 

28a 

I.liss. 

67.6 

62.2 

61.6 

6lo4 

4o.O 

11.73 

6.3 

5S 

Kyo. 

U.6 

AO.O 

42.0 

44 .0 

29.3 

6,?5  ^ 

6.4 

1 

Calif. 

63.4 

64.0 

61.6 

51.0 

60.0 

0.62 

NS 

31 

83 .4 

83. 4 

80,0 

78.8 

84.1 

1.45  . 

NS 

28b 

j-iiss. 

77.0 

76.4 

76.4 

08.2 

73.8 

3.24 

6,1 

kl 

S.C. 

70.2 

69.2 

76.6 

72.6 

62.2 

6.81  : 

6.1 

35 

N.Y. 

82.0 

80.4 

76.2 

73.2 

81.0 

3.53  ; 

5.7 

51 

Va. 

75.2 

69.0 

70.2 

69.0 

1.91  ' 

NS 

57a 

l:is. 

5 

3.2 

4.2 

6.3 

2.4 

1.06  ! 

i 

NS 

Table  12.    SuEn£.ry  01  group  analyses  01  tests  uith  Henderson  Eush  lima 


beans  —  1943 


No.  of. 

Average  nuraber  of  seedlings  : 

i-.vera.ge  . 

Group 

loCcL-  , 

tions  ; 

Spergon 
'0.2< 

Spergon 

^  0.1-: 

'M  'ernc  te 
I  P.2f; 

Fermate: 
.  O.lo 

Check; 

error 
var . 

va3.ue  : 

■ISD 

3''  . 

74-.'9  . 

6e.6 

:  69.3 

\    64.7  " 

:  62. 3i 

91.33 

3.85  •: 

7.0 

2 

23"^ 

i    62.2  ' 

61.8 

:  60.1 

^  56.7 

:  55.0: 

31.52 

.  36.89 

..-1.5 

a  —  Test  nos.  10,  52,  33 

b  —  Test  nos.  40,  3-^,  ^7,  13,  36b,  26,57b,  3,  46,  44,  36a,  41,  55,  22, 
28a,  58,  1,  31,  28b,  47,  35,  51,  57a 
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.    V,      SOYBEAN  SEED  TRSAlIviENIS 
-         H,  Porter 

Cooperative  tests  of  chemical  protectants  for  soybeans  were  initiated 
during  154^.    Seed 'of  the  field  variety  J^Kikden  was  treated  and  distributed 
to  15  cooperators  in  I3  States,  while  treated  seed  of  the" edible  variety 
Kanro  was  tested  by  4  cooperators.    These  cooperators  planted  5  replica- 
tions of  100  seeds  each  in  8  feet  of  row.    Records  on  environmental  condi- 
tions under  which  the  tests  were  ii^,de  are  summarized  in  Table  13. 

The  protectants  used  were  Spergon,  1  1/2  oz./bu.  ( •I5&  percent )  and 
Arasan,  Semesan  Jr.,  and  Fermate,  each  1  oz./bu.  .(.IO4  percent).    Data  on 
emergence  'records  of  the  various  treated  lots  are  summarized  in  Tables 
14,  15 »        31^^  17  •    Data  from  Georgia  are  omitted  from  these  summaries 
because  the  soil  was  very  dry  at  planting  time,  emergence  was  extremely 
variable,  and  the  error  for  treatments  was  exceptionally  high  (423 ♦34) • 

It  may  be  noted  in  Table  I4  that  there  were  only  3  tests  of  the  variety 
Mukden  in  which  the  differences  between  treatments  are  significant.  Treat 
ments  gave  a  significant  increase  in  germination  in  2  cases  at  JVIinnesota 
and  3  Q't  Virginia,  while  at  Iowa  1  treatment  gave  a  significant  decrease 
in  germination.    In  3  other  plots  the  differences  between  treated  and  un- 
treated as  a  whole  are  significant  but  not  between  treatments.    In  the 
remaining  7  tests  the  differences  between  treated  and  untreated  seed  and 
between  treatments  were  not  significant.  ^  ' 

A  regrouping  of  the  data  by  plots  is  shown  in  Tables  1 5  and  16  on-  the  - 
basis  of  small  and  intermediate  errors.    The  data  for  Tennessee  and 
Oklahoma  showed  rather  large  errors  and  are  omitted, 

TheL'*F!'.  value  for  the  data  in  Table  I5  is  7*9  and  since  the  value  for 
significance  at  the  5/0  point  is  2,46  the  data  indicate  a- -significant  dif- 
ference between  treatments.    The  value  for  least  significant  difference 
is  2»38  which  means  that  the  mean  percentages  of  germination  at  these.  6 
stations  for  3  "treatments  are  significantly  greater  than  the  untreated. 

Analysis  of  the  data  in  Table  16  show  no  •  significant  differences  be- 
tv/een  the  means  of  treatments  at  the  5  locations. 

The  data  for  the  variety  Kanro  are  given  in  TabTe  17«  ' 
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Table  I3.    Air  temperature,  soil  reaction,  and  rainfall  d^ta  from  sjDybean 
seed  treatment  plots  1343* 


Cooperating^.^  - 

Station    ::J>ate  range 


Average-  "air  vSdiT' mois't- 


■•-Mill.' 

^  irrg  "t'linS" 

Optlc]ym 

'ti 

^1.8 

;  Wet,-/ 

V/et-. 

Dry  . 

■81.3 • ■ 

Dry^ 

jTotal,  ^  Days  for 
k)il  IRainfall'  Seedlings 
pH    '( inches ) :  to  onerge 


Mic-higan 

Minn .  ^ 

N.Yi  (Cornell) 

N.Y.'  (Geneva) 

Okla. 

Penn. 
R.  I. 

S.  Car 

(Charleston.) 
Tenn. 
Virginia 
West-Va. 
Ga.  ' 
Wis  • 
Iowa 

S,  Car. 

(Bdisto ) 


6/19; 

5/15  6/13 
7/17 'to  7/30 

b/iG'to  b/25 

4/22  to  5/IG 
7/31  to  8/20 

5/14  to  o/ia 


4/i3-t6.-^7^ 

Jy/^.-.  to  .5-/1-1- 
5/26  to  5/  2 

5/29  to  &/  7 

5/8    to  6/  2 

5/27  to  6/10 
5/20  to  b/3 

5/14.  to  5/19 


65.8 

71.0  - 

82.5  - 

78.^ 

5,8 
7.0 

73.6 
76.5 

85.7 


;  Dry 

4&.&  V/et 

46.5;  Optamum 

■59.5  Optimum 

52.^;  Optimum 

68.8  Optimum 

60*. A.  Dry 

58,6'  0ptim\mi 

55»^'  Optimum 


65.5  Dry 


i'  6.8-  j      ^  3 

I  ,       i  -9.57^  i 

i  6.2  1.23"*"  !  4 

1:7.6-:  1.74+ i  6-8 

i  _  7.8  •  .    .    .  : 

i  Neutral  5. 21'    ;  6 
to,.tasiG  I 

:!  6.9   ■  2.01+  I  8 

^^6.2     :  1.33.     !  11 
.5.:^.  '  ...  1»6a_..  i  10 

^  5.b  [      .96   :  8 

i  5.-21!  3.75^  ^  - 

:  7.A  .  i  10 

;5.b  ,  2.08 

'  64-^  13t 

;  -6.81  / 

I  5-7  ■  0-5^ 


12 
12 
8 


iill  came  5/7  to  5/IO 


Heavy  rains  May  J^O  and  31 


Average  maximum  soil  temperature  Qj»'J^'F,  and  minimum  55*3 


Table  I4.    Percentage  emergence  of  Mukden  soybeans  from  treated  and 
untreated  seed.      I943,.         -    -  "  '■' 


Report  from " 
Coop.  Sta'tidn 


Average  ..p.er  cent  age-  field-  germination 


Error 


Check    Arasan    Spergon  ■  Sem. Jr. 


Fermate 

6b. 4^ 
.  70.6 
78.8 

..6a.6.- 
75.2 

§2.6^ 

.5.2.2^ 
55.6^ 

.80, 
81, 
75. 


Least  Dif , 
for  sig. 


Mich.^ 
Minn . 

N.Y.  (Cornell) 
N.Y.( Geneva) 
Okla. 

Pa..  ..-  '         -  - 

R.  I. 

S.  Gar. 

Tenn . 

Va .  -  ~ 

W.  Va.- 

Wis. 

Iowa 


42.29, 

2b.  67 

47-4 
3S.21 
76-5 
19.37 

12.2b. 
8Q.78 
26.23.  . 
41.13- 

-30.  &4 

u.gq 


,72.0 
60  .A 

-4-2 
■78.8 

i70.2 

78V& 

74.6 
:82.6 

-  ^43.8 

'6.2' 

I1.6 
80.2 


71.2 
70.8 

68.8 
81.8 
66.6 

79'4' 

77.4 
67.0 

59-4 

5J< 
76 .4- 
81.4 
80.2 


69.8 
73.8 

IH 

70. b 

Bi.8' 
81.2 
86.d 
61.6 
58.6 
80.0 
78.2 
80.2 


p.o 
06.4 

73. b 
78.4 
67.2. 

78-4 
78.8 
88.2 
53.4 
47-^ 
78.6 
78.2 
3.6 


6.91 


2.8 

3>63 


^Differences  be 
of  the  treatme 
differences  be 


tween  treatments 
nts. 

tvveen  check  and  t 


significant  .and  ..also  be  tween -check  and  some 
reatment  or  treatments  significant. 
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Table  I5.    Summary  of  field  germination  data  from  6  plots  planted  with 
treated  and  untreated  Mukden  soybean  seed  1343' 

(Small  error) 


Report 
from 


Percentage  of  emergence 


Error       Check       Arasan^     Spergon       Semesan  J"r. 


Fermate 


Minn . 
Penn. 
R. 

So. Car 
Va. 

Iowa 
Mean 


26,67 

19-37 

12.26 
26.23 
14.29 


60,4 

78.6 

\i 

8.8 
0.2 
70.9 


70.8 


79 

?■ 

80, 
74 


69,8 
81.8 
81.2 
86. 


58 
80.2 
76.3 


66.4 

83.6 
73.7 


66.4 

75-2 
75.0 

&2.6 

55.6 

75-4 
71,7 


Table  16.    Summary  of  field  germination  data  from  6  plots  planted  with 
treated  and  untreated  Mukden  soybean  seed.  1^43 
  (Intermediate  Srror)  


Report 
from 


Percentage  of  Ejnergenc.e 


Error 


Check 


Arasan       Spergon       Semesan  Jr, 


Fernate 


Mich. 
N.Y. 

(Cornell) 
N.  Y. 

(Geneva ) 
v;.  Va. 
Vjis. 
Mean 


42.29 

47-4 


72.0 
74-2 


38,21  76.8 


AI.13 
30.64 


6.2 
1.6 
76.2 


71.2 
68.8 

81.8 

76.4 
81.4 

75>9 


72.A 
73.8 

75-4 

80.0 
78.2 
76.0 


70.0 
73.6 

78.4 

78.6 
78.2 

75.8 


74.6 
70.6 

78.8 

804 
81.8 
77.2 


Table  I7.    S^ammary  of  field  germination  data  from  4  plots  planted  with 
treated  and  untreated  Kanro  soybean  seed  1943' 


Report 
from 


Error 


Percentage  of  emergence 


Check 


Arasan       Spergon       Semesan  J"r 


Eermate 


Ijwa 
N.y. 

(Geneva ) 
Okla. 
S.  Car. 

Mean 


12.41 
17.88 

27.08 
8.36 


80.4 
83.4 

6.8 
82.4 


8q.O 
87.8 

80.0 
q3.8 
89.9 


85.2 
89.2 

85.8 
91.8 

88.0 


85.4 
83.4 

77.2 

93.4 


88.6 
86.8 

84.6 

0,1 .2 

6 


Table  18. 

Yield  of  soybeans  from  plots  planted  with  treated 
seed.                           Ames,  Iowa,  1943* 

and  untreated 

Mean  number    grams  per  b  foot  row 

Variety 

.     '  Check 

Arasan         Spergon         Semesan  Jr. 

Fermate 

Mukden 
Kanro 

475.3 

35b-5 

490.3        477-9  4;3.6 
399-9        364.7  361.4 

484.2 
368.8 
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Analysis  of  variance  of  the  data  from  each  station  in  Table  1?  as  well 
as  from  the  stations  as  a  whole  gives  the  following  results: 

1.    Differences  between  treatments  are  significant  at  Iowa  and  Okla- 
homa with  the  least  difference  for  significance  being  4.72  for 
the  former  and  7.01  for  the  latter. 
"2.    The  ■  difference  betvjeen  untreated  and  treated  is  significant  at 
South  Carolina  but  not  at  NewYork. 
3.    Analyzing  .the  data  as  a  whole  the  "t'"  value  is  11,2  with  an- 
"F"- value  of  2.51  required  for  significant  difference  at  the 
5^' point  b-etv^een  treatments.    The  figure  for  least  significant 
difference  betv/een  the  means  of  the  counts  at  the  U  stations  is 
2.2-8  which-  indicates  that  for  the  results  as  a  whole  each  treat- 
me nt.-,.inci}€ased  the  germdnation  sigrJ-ficantly  above  the  untreated. 
■  Three  treatments  were  about  equal  and  one  was  less  effective  . 
••  -   than,  the  others. 

Ore  other  tost  was  made  at  Edisto,  South  Carolina  with  the  variety  Vol- 
state.    The  percentages  of  g'rmination  were  Check  14.6,  Arasan  34.0, 
Spergon.  6:4.4,  Semesan  Jr.  47.0,  and  Formate  57.8.    The  benefit  from 
treatment  was  very  pronounced. 

Yield  data  from  the  2  varieties  Iv-ukden  and  Kanro  vjere  obtained  at  the 
Iowa  station.-    The  results  are  given  in  Table  18.    Analysis  of  the  data 
showed  no  significant  differences  in  the  yields  from  rows  planted  with 
treated -and  untreated  seed. 

It  is  believed  that  the  data  from  these  several  tests  made  in  1943 
indicate  that .further  studies  are  necessary.    The  tests  in -1944  will  be 
made-^.only  with  a  vegetable  variety  and  different  dosages  will  be  used. 
IOWA  STATE. -COLLIGE  OF  AGRICULTURE  AND  l^CRAMG  ARTS,  AMES 
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VI.    SPINACH  SEED  TRSATIifflNTS 
Richard  P.  Porter 


During  the  1943  growing  season,  the  following  chemical  seed  treat- 
ments were  tested  on  spinach:    Arasan  at  dosages  of  0,25,  0.30,  0.75> 
and  1.00^;  Fermate  at  0.25,  0.50,  0.75,  and  1.00%;  and  zinc  oxide  at 
2.00^.    Forty-seven  sets  of  data  from  39  cooperators  located  in  30 
States  of  the  United  States  and  2  Provinces  of  Canada  were  submitted 
for  summation  and  final  analysis. 

The  data  in  Table  19  show  the  geographical  location,  ^he  cooperator, 
and  the  environmental  conditions  under  which  each  test- was -conducted o 

Table  20  is  a  summary  of  all  the  spinach  tests  conducted  in  1943 > 
ranked  according  to  the  magnitude  of  their  error  variances.  This 
grouping  of  tests  facilitates  the  application  of  the  Chi-square  test  of 
the  homogeneity  of  the  data  from  the  different  locations.    Twenty- four 
tests  with  low  eeror  variances  are  given  together  in  one  homogeneous 
group  (Group  I),  and  20  tests  with  higher  error  variances  form  Group  II, 
Although  2  of  the  3  reinaining  tests  form  a  third  homogeneous  group 
(Group  III),  representative  of  the  performance  of  the  treatments  in  a 
limited  area,  they  probably  should  not  be  considered  as  typical. 

Emergence.    The  least  difference  required  for  significance  between  the 
m-eans  of  Group  I  is  1.5  seedlings  (Table  21).    All  treatments  signifi- 
cantly increased  emergence,  Arasan  at  1.00%  being  the  best  treatment 
with  a  mean  germination  of  69.9  seedlings.    The  only  treatments  signi- 
ficantly lower  in  germination  than  Arasan  1.00%,  are  Arasan  0.25%  and 
Fermate  0.25%,  C.50%,  and  0.75%.    Fermate  0.25%  is  the  only  treatment 
significantly  less  than  zinc  oxide  2.00%. 

The  least  difference  required  for  significance  between  means  of 
Group  II  is  2.6  seedlings  (Table  21).    All  treatments  significantly  in- 
creased emergence,  and  arasan  at  1.00%  is  again  the  best.    Arasan  at 
0.25%  and  Fermate  at  0.25%  and  0.50%  are  the  least  favorable  of  the 
treatments  and  show  a  mean  germination  significantly  less  than  the  best 
treatment,  and  are  significantly  less  than  zinc  oxide  2.00%. 

Group  III,  made  up  of  only  2  tests,  is  homogeneous,  but  too  few  tests 
are  included  to  m.ake  valid  estimates  of  the  value  of  the  different 
treatments . 

Damping- off .    In  10  of  the  47  tests  conducted  this  year  enough  post- 
emergence  damping-off  occurred  for  the  cooperators  to  make  counts.  TaB)le 
22  shows  the  total  number  of  seedlings  emerged,  the  total  number  damped- 
off,  and  the  percentage  of  post-emergence  damping-off  for  each  treatment. 
The  results  for  these  10  tests  indicate  that  seed  treatment  tends  to  re- 
duce post-emergence  damping-off.    Arasan  is  evidently  the  most  effective 
fungicide  in  this  respect,  since  seed  treated  with  1.00%  showed  an  aver- 
age of  7.2%  post-emergence  damping-off  while  the  untreated  seed  showed 
17.2%.     The  zinc  oxide  2.00%  treatment  was  approximately  as  affective  as 
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Table  19.    Location,  time,  anci  environment£,l  conditions  of  spinach  seed 
 treatment  tests  —  19-43  


Report  froii 
Test ILocal- 
no .  ity 


Plant- 
ing 
date 


i:Plan- 

I 

in^ 


•i:Soil  condition  tR 


pH 


Moist- 
ure 


:aii 


tem- 


jperature 
:Min,-lvlax. 


In.i 


1- 

:4-2. 8-6^.0 
.;  59.3-8^,3 
;4.B.3-70.6 

142.7-  70.0 

146.6-68.1 
|$7.6-v'9.1 
131 -.4-^  1.1 

142.8-  61.7 

143.9-  69.3 


35.4-61.3 
39.0-65.7 


:iDays: 
I  to  : 
ieni-  ! 
^erge 


Soil  tvoe 


7 
-  9 
10 
12 
11 

13 
17 
20 

22 

24 


28a 
28b 
28c 


: Calif , 
! Conn . 
i  Conn . 
iDel. 
iFla. 

iFla. 

|Ga. 

.'Idaho 

jGa. 

;m. 

:  Iowa 
iMa. 
IMass. 
|Mich. 

i  Minn . 
iMiss. 
'Miss , 
'lAiss . 


28d  ;Miss 


31 

33 
34 


IM.J. 
iN.Y. 
IN.Y. 
iN.Y. 
iN.Y. 


36b  ;N.Y. 

39  iN.D. 

40a  I  Ohio 

40b  ;Ohio 

41  iOkla, 


A3.1 

44 

47 

48 

49 

50 

51a 

51b 

51c 
52 
55 
57 

58  ■ 
60 


■Oreg."b 
I  Pa. 
i  B.  o  I . 

Is.c. 
;s.G. 

'S.D. 
iTenn. 
Texas 
iVa. 

Va. 

\/ash. 
|V..Va. 
jiVis. 
|Wyo. 

I  Canada 
i  Canada 


2/17 

;  2/25 
i  5/17 

:  2/20 

i  2/13 
'  5/25 
i  4/15 

i  5'/lQ 
'  4/8 
!  4/8 
'  4/29 
;  5/4 

i  4/23 
'  2/26 
i  2/25 
i  2/25 

I 

\  9/25 
I  3/27 

Ui6 

i  5/14 

;  5/18 

i  ^/15 
i  ^/29 

I  4/  o 

4/28 
5/7 
!  3/19 
I  3/11 

I  4/24 
3/10 

2/3 
19/15 

I  3/12 
!  5/19 
'  5/20 
U/^1 
1^/29 

U/3 
i6/l 


\  GB- 
! Field 
!  ield 
j  Field 

I  Field 

■  Field 
i  Field 
' Field 
iGF- 

|gf 

; Field 
; Field 
\  Field 

: Field 
I  Field 
: Field 
! Field 
I  Field 

I  Field 
I  Field 
! Field 
IGB 
IGF 

i  Field 
; Field 
! Field 
i  Field 
j  Field 

: Field 
; Field 
; Field 
: Field 
;  J^'ield 

' Field 
:  -t'ield 
I  Field 
•OB 

i  1^  leld 

j  Field 
i  -t'ield 
iGF 

: Field 

■  Field 


7.1 


GF 
GB 


.2 


5.8 
7.2 


5o5 

7.5 
6,8 
5.6 
5.9 


:\vet 
I  Opt. 

;opt. 

I  Opt. 
^Opt. 

,Opt. 

:opt. 

io^ot. 

■Opt. 

■Fry 
Opt . 


6. 8-7. 2.  \r.  wet 


5.7 
5.4 
4.5 
6.7 
5.7 

5.8 

5-1 

6  .2 

6.6 
6.99 

7.77 
7.00 
^•5 

D  ,o 


6.2 
6.1 
5.8 


6,5 
7.0 
7.0 
.75 
.05 


6.2 
5.7 

5.4 


7.5 


1. 


51 

90 
01 

39 

77 
61 
50 


92 
88 


Opt, 
o-ot . 
Opt. 
Opt. 
Opt , 

0.  59 
3.82 
3.11 
3.9? 

1.  :;4 

38.4-  60.5  ■ 

37.5-  57.5 1 
37.2-57,1 i 
32.8-55.9 : 
^-L, 2-53. 7  i 

Dry 
Opt. 
Oot. 
Opt. 

Opt, 

0.21 
1.65 
2.64 
2.16 

43.9-73.0  ; 
32.4-48.9  ; 
6 Z,.  1-78.0  ' 

65.4-80,7  i 

Wet 
Opt. 

ODt. 

'  Opt . 
Opt . 

4.70 
0.73 
1,42 
2.67 

1,08 

54.3-75.3  i 
33.3-60.2  1 
45.7-63.1: 
48.0-67.0  i 

50 ,6-75.4  i 

O-ot. 

■  Opto 

■  V,  e  t 
■Opt. 
•Opt. 

0.20 
0.34 
2.32 
2.57 

0.63 

43.3-68.0  • 
44.0-6.6  .6 
46  .7-65.5  ! 
42.9-69.2  • 
53.7-74.1 

iDry 

OT)t. 

.Opt. 
iO;3t. 

0.94 
2,88 
0.00 
— 

T  no 

J-  . 

37.1-  64.1 

44.2-  67.1 

50.4-  75.8 

67.5-  82.8 
81.0-88.1 

lODt. 

;Dry 

' V.uet 
Opt, 
Opt. 

0.96 
0.83 

1.01 

0.45 

46.4-  70.1 

43.5-  68.0 

45.1-65.9, 
37,1-52.1 

'Opt. 
iOpt. 

.54.0-91.3 
52,1-80.4 

18 

ii 

11 


6 
5 
10 
12 
12 


19 
12 

23 

21 
17 
10 

19 
14 


I'lne  sanay 


loam 
locin 


locim 
loara 


me  Sana 


: Saudv 
■ Sanoy 
; Loamy 

■  Loamy  sand 
;  S£.ndy  loam 
j  Til  ton  series 
; Silt  loam 
I  Sandy  loam 

,  ^LXi6rj  locjn 
\  Clay  loam 
■ Sanay  loam 
I Gr .  sandy  loam 
•  Sandy  loam 

: Silt  loam 

; Silt  loam 

: Sandy  loam 

j  Fine  sandy  loam 

i  Ociilochnee  loccm 


8  ,  Sassafras  loam. 

23  : Sassafras  loam 

7  ; Fine  sandy  loam 
12  Sandy  loam 

10  :  Sil  t  loa  m  compost 

23  : Silt  loam 
12    Fargo  clay 

17  .Muck 

15  ! Silt  loam 

8  : Loam 

18  *  Clay  loam 

9  Clay  loam. 

12  ■ V.f .sandy  loam 

8  '  Sandy  loam 
7    Sandy  loam 

28  Sa^ndy  loam 

10  ';  Sandy  loam 

10  i  Fine  sandy  loam 

6  1  Silt  loam 

9  \  Silt  loam 

9  ■  Silt  loam 

18  ; Sandy  loam 

12  ■ Loam 

15  ;  1*1  i ami  silt  loara 

21  ; Sandy  loam 

6  i  Greenhouse  comp . 
9  : Sandv  loam 


a  —  GB  =  greenhouse  bench; 
b  —  Oregon,  test  made  by  P 


GF  =  greenhouse  flats 

,  VJ.  Miller  and  F.  P.  I-icV/horter 
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Table  20.    vSiinimary  of  spinach  seed  treatraent  tests  analyzed  separately  as 
i-andomized  block  experiments,  :  . 


xS.eport  froni: 
Test:  LdCc.l— 


j^vera^e  numoer  oi  seedlin^^s  emerged 


hra. 


Feriiiate 


:z.int: 


no.  .  ity     :o.255O,50i0.7$il.00i0.25:0-.$0t0.75tl.0O!  oxLcfe!  tree  oec 


2Er-ort 
varir-,p  Log 
•  anee I 


49. 

51c 

59 

51a 

60 
51b 
47 
40b 

39 

11 

58 
22 
28a 

57 


Va.  '84 
aiicda-^f^82 

II .Y.^  ;8i 

Va. 


78 
81 
83 
78 


.6:76.6  79.6 
.4=81,o!86.2 

,2.82.2:83.4 
£  :76.0  83,u 
56.0;  58.6 


:  Va. 

s.c.-- 

: Ohio^ 


88, 
:69 
'74 

;63 

'7^ 


,2:87 
,6  '69 

,8  ;78 
,4^63 

4.75.6  68.8 


87.0:91.0: 
71. 8:74. b 
81.0-^67.8 


63.2168.6 


i63. 
69 


I  Ga  .'-^ 

1  v/yo 

.;:is3,-:64 
i".Vis.^  76 


,4  164 

'ii64 


0:69.0:67.0 
4^57.8^60.2 
2 :81.6 •80.2 
4:67.8 


J.  4 


0  171.6:74.6^66 


78.4 
79.8 

85.0 
78,0 
59.2 

90.6 
5^.6 
72.4 

47.0 

74,4 

62 .4 
61.4 
83.4 
67.0 
75.2 


85.4:75 
82.2; 81 
84 .4 ; 8^ 
81.0-80 
53.4158 

87,2:86 
67.2 '67 
69.2:78 
59 


o;75 

G:81 
9:85 

6;  81 

2156 


63 


.4:86 
.0^72 
.0-79 
.4' 60 

72.0:78 .2:72 

72.8  63  .2170 

66  .6  .66  .0;  58 

1.6  :66  ,C-  67 
71.8=73.2'72 


.6]"S0.2 


,0  ;  oi  ; 
.4;S0.8r 
.4;57..2; 

.0^S8.4i 

.8i69.3! 

.6:72.21 

.2i6l.8 

.4i73.84 

.4:53.^1 

.4^61.6' 
.4:31.2; 

.2I67.0. 
.2:74.0^ 


63.6  i  3.0  m. 4771 

80.2  :  12.0! 1.0792 

72,2  !  15.5- 1.1903 

57. B  *  20,4  1.309b 

49.0  1  22.4^1.3502 

72.4  :  22.7  1.3560 

41.0  !  24.2  1.3833 

64.4  !  25.6:1.4082 

27.2  !  27.6:l.U09 

72.0.  !  23.9  1.4609 

6  7:.  2  1  33. 2  i  1.5211 

66.4  '  33.9,1.5302 

62.6  ;  34^4:1.5366 

41.4  i  35.8,1.5539 

54.4  •  41.0.1.6128 


44 

16 
36b 
36  a 

21 
40a 
17 
31 


ipa.-  79-0 ;74, 2  75.0179.2 
i  Conn.^;53.4  -63.0  54.4  65.3 
:Ga,>^-  45.8:47.0  45.4:43.6 
ill.Y.  :  13.0 -18.8  13.6  13 08 
|N.Y.-  174.6  178.8:79-6  %. 8 

'CaliL:^H64.4!70.6  75.6-73.3 
jOhio-  .61.0  :72.0  69.S-67.2 
!loi/a^^  :  ^.3  ioA. 4  68.0.63.2 
!n.J.^  :69.6  '73.8'63,0'30.0 


66  .6 

54.6 
47.4 
16.2 
55.6 

67.8 
68.2 
63.2 

50.8 


73.2:76.4;80.8 
55.6  57.2  57 
51.6  55.0  54 
12.2; 17. 2  17 
72.4  71.4  72 


78,0 
58*8 


.4 

,0  57.4i 
.0:21.81 
.6.63.6i 


65.0  : 70. 4  67 
66. 0:60. 4 '72 
68.0  ;64.6  ■  56 
67,6  67.3,73 


0:72,4; 
8; 75. 8 
2  i  56  .b 

4:77.8 


44.2. 
43- 8. 
13.2. 
41.6. 

60,2 
53.2 
54.3 

65,6- 


i  42. 5:1.6284 

;  43.3:1.6365 

i  44.6^.6493 

:  45.3:1.6561 

i  45.811.6609 

i  4:9.0-1.6902 

i  52.^ a. 7177 

!  5.5.5  1.7443 

1  S9.3il.7730 


Averae^e 

67.7  :6oo9  63.7 

69.9'65.4:67,3  ;68,4  63,8 

68.7 

54.9 

9    1 Fla ,^ 
41    i  Okla 

5  irei.-j^ 

46     i  8  ,C 

24  iMich.-^ 

63.6  '70.0  70.6 
45.0.;  50. 2^50. 2 
5:;.0:59.6:56.4 
67.8  169.6  63.0 
52.2 j50. 2' 51.3 

69.4:63.2  72.8:67.6  !69.6 
43.8:47.8i49.8'49.0'56.4 
64.4:52.4'  56.2:65.2:52,0 
70.4:62.4  63. 8:67.6i63, 8 
51.::  46,3  45. 2'50. 8:55, 2 

71,8- 
56.8 
58.8 
60.2 

51 .4 

39. .  3 
14.8- 
38.8 
30.4 
16.0 

63.-5-1.3028 
63.-5  1.3023 
66.4:1.3222 
66 .6  1.3235 
60.0  1.3325 

28b 

28d 

26 

55 

34 

45 

7.  • 

50 
43.: 


1  Miss. ^;  50.0  ;65 
; i.iiss .  i6  5 .6  ]62 
'Llinn.  ,53.8152 
iV..Va.-^!6l.8i68 
.6  |40 


R.I.-  44 

Pla.---  165 

"62 

Fla.  371 
Texas---  '66 
Oreg. 


.3  59. 
.0  66, 
.0:60, 
.6 '65. 
.4:43. 

.6 '  -54, 
.0;  5.8-, 
.8;64, 
.4173. 
.t)'74. 
2.6  i34.3!38. 


.4147 
.4 '62 
.2  t  53 
.3  66 


48 

20  U-Id. 
13  '111 


s.r,-  .  ;50,0 i6: 


rz7 


4166 


.0:65.2 

.8:59.6 
,8  74.2 
.4:51.8 

,2  147.6 
.Z.;61.4 
.6'62.0 
.2  79.3 
.0:73.6 
.6::6.4 

.4:60.0 
.4:16.6 


53.4 
6-5.6 

53.0 
62.4 
40.0 


53.3 
65.0 
55.6 
76.2 
29 .2 


61. 8- -6.3 
:69.3:67 
58.6:52 
i70.6  :75 
45.2:46 


53.8:0 


3^.2 
3.2 
0.8 
70.8 
60.0 
37.6 

46.2 
21.4 
39.2 


; 54.0 15^ .0:43, 

;60,0i69.2  67, 
60,a;75.4-65 
70.2  11 ,0.12. 

.63. 0-72. 2:73, 
45.8  ;33.0  40 

.52.2i55.ol55 
.20.4  120.6  ;13, 
.45.4!51.4^51 


.0  59.4; 

.0  .70.4, 

,  ^  .  b  1 
.0'65.4 
.6  41.4| 

,6  57 .4! 
,6:60.6^; 
.0:74.6"; 
,6  75.8 i 
,4!69.2i 
.6U8.0i 

.4153.0' 

,2:13. 8j 
.4:50.01 


42.0 
60.2 
-^6.4 
44 .0 
26  .3 

21.8 
45:4 
60.6 
68.2. 
35.2 
36  .6 

55.4 

13i.6 

^K.  ;4 


69.6 


,8426 
,8621 
,3651 
.3904 


.  72.3 
73.3 
i  77.7  ^ 
:  79.2:1.3987 

i  86.3^1.9360 

!  -86.7^1.9380 

i  38.,Q:1.9U5 

!  89.6.:  1.9523 

I  92.3' 1.9652 

;  93.211.9694 

i  94.4:1.9750 
lllO.2i2.OZ22 
'163^4:2.2132 


Average 

53.9:57.0  56.6  58.7:49.3  54.7 

58 .6 

57.5157.31  37.0  j 

12     j  Idaxio-"- 
52  :\;as.'i. 

45.0  !44^;45.o;48.3 
63.4:69.6  64.0  60.3 

40.8  ^/:.l  .6 
64.8  65.6 

47.2 
'OS-  .6 

41.6^65.6';  2^.0  jl80.5 
70.0|68.6.  41.4.  1135.5 

2.2565 
2.26  33 

Averap;e 

56.7: 57^0 i  54.'5:5S.3 

52.8:53.6 

55.4 

55.8i66.3;  -33^7 

28c  iivliss. 

..22. 4^36. 4::  32.0, 20. 2 

IB. 8. 29 .6 '.43.2 

I9.zi37.3l  23.0'  j399.9 

.2.6019 

•Signiii5f:nt  c'iiierences  bebv;en  treatments  v;ere  inaicated  by  the  analyses 
at  tnese  locations 
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Table  21.    Effect  of  chemical  seed  treatments  on  emergence  of  spinach 


seedlings 


Re-  : 
ports:  No. 
on  :loca- 

Average  number  of  seedlings                                  :     Av.  : Least 

:  Arasan 

:  Fermate 

rZinc:  Un-  :  error:  difi 
rvi  ri=>  •  tTP?5 1  ^  vpri  — !  reo. 
2.00:    ed  :  ance  :sign. 
%  .  :         :  : 

0.25:0.50:0.75 

%  I  %  % 

:1.C0 

'  % 

•C  25*0. SO* 0.75* 1  00' 

I  %    :  %    :  %    :  % 

1  i  24 

2  :  20 
3:2: 

67.7:68.9:68.7 
53.9:57.0:56.6 
56.7:57.0:54.5' 

69.9: 
58.7 
58.8 

65.4:67.3:68.4: 68.8 
:49. 8:54. 7:58. 6:57. 5 
;52. 8:53. 6:55. 4:55. 8 

•68.7:  54.9:  34.09:  1.5 
:57.3:  37.0:  88.69:  2.6 
:66.8:  33.7:183.00:  12.1 

Table  22.    Effect  of  chemical  seed  treatments  on  post-emergence  daiiiping- 


off  of  spinach  seedlings. 


Records 
on 

"Arasan           .  \ 

. Fermate 

:  Ziiic : 
: :  ox- : Un- 

:  0.25^ 

0.50% 

0.75^: 

1.00% 

r  0.25%: 

0.50% 

:0v75^: 

1.00:ide 
.  %  .:2.00: 

.'treat- 
ed 

Emer- 
gence 

3208 

:  3493  : 

3376 

:  3493  : 

2860 

3326: 

:3327  : 

:        :  /o  : 

«  a 

3454:3350 

:  2032 

Damped 
off  : 

370 

345  . 

259 

252 

450 

382 

321 

:  295:  366 

:  349 

Percent 
damped 
off 

:  11.5  ' 

9.9 

:    7.7  : 

7.2 

:  15.7  : 

11.5 

9.6 

•  8.5:10.9 

:  17.2 

Table  23 


Treatment 


Cost  of  treating  100  pounds  of  spinach  seed  with  Arasan, 

Fermate,  or  Zinc  Oxide  at  different  dosages.  

Cost  for  treatment  at  dosage 


0.25%  • 

0.50% 

:  0.7% 

:  1.0C>^ 

:  2.00^ 

Arasan^ 

0.29-0. kO 

0.57-0.80 

:  ^ 

:  0.86-1.20 

:  1.15-1.60 

Fermate^ 

0.15  ' 

0.30  : 

:  0.45 

!  0.60 

Zinc  oxide^ 

0.45-0.60 

^  Quoted  Septem.ber  25,  1943,  sold  in  25  lb.  fib 


containers 
r  drums. 


Quoted  July  1943,  cost  includes  price  of  graphite. 


Arasen  at  0,25;'  c^d  Fermata  at' 0^. 50^' (Tanle  22). 

Cost  of.  Treatrient,.    Ths  cost  of -trjreating  100  pounds  of  Sv^inach  seed 
vitl:  --rasan,  Fermate,  or.  ziiie'oxi-de -at  different  dosages  is  giv-en  in 
Tc.bie  23..    Al,thoiigh  Arasp.n  'iV^the  most' ex-pens iv'e  fungicid'e,  ant.  Fermat'e 
is  more  costlj^'^  than'  zinc'  oxiqe,  the  cost  of  treatment  at  minimum  effec- 
tive dosages  'is  approximately;  the  same  for  all  3  materials.    It  "should 
be  pointed  out,  however,  that"  graphite,'  a  disagreeable  material  to  han- 
dle, probably-  should  be  added 'to  Fermate  'at  all  dosages  'tested,  and  to 
Arasan  at  the  higher  dosages,  vmen  seed,  is  to  be  drilled;    This  vail  in- 
crease the  cost  of  treatment  slightly.  "   '  '  •  '■ 

Summary  and  Conclusions , 

1,  Results  from  47  tests  conducted  during  1943  ^.t  various  locations  in 
the  United  States  and  Canada  inaicated  tiiat  chemical  treatments  -of  spin- 
ach seQd  "vdth  Arasan  and  Fermate  at  dosages  0,25,  0,50,  0.75,  ancUl.OO'/o, 
and  ziric  oxide  at  a  dosage  of  2,00fj  Significantly  increased  emergence. 

2,  Arasan  (0.50,  0-.75>- -c^nd  l,00fo>-'and  i^ersa-te  (0.75  and  LOO-S}"  treat- 
ments proved  to  be  equal  or  superior  *to  the 'standard  zinc  oxide  (2.00^o). 

3,  I3ata  from  10  tests-  shov/ed  tha-tr--cheuiiG£:l  treatment  of  spinach. seed 
apparently  had  some  effect  in  rec.ucing  post-^emergence  damping-of f ,  The 
most  effective  treatment  (iirascn  at  i.'00%)  reduced  it  by  10%,  ■ 

4..    T:ie  cost  of  treatment  v;ith  the  various  materials  at  minimum  effec- 
tive dosages  is  approximately  equal.' 

5.    Chemical  dust  seed  treatments  recommaded  to  control  seed  decay  and 
reduce  damping-of f ' of  spinach  are  "Arasan  0,50^b,  or  Fermate  0.75^,  or  zinc 
oxide  2.00;o.    GrciphiiE  probably  should  be  addea  to  the  Fermate  or  zinc 
oxicie-treated  seed  if  it  is  to  be  som  by  planter, 
VIRGIFli-  TRUCK  EXPERI^IENT  STATION,  IIORFOLK 
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BEST  SEED  TREAT^vIENlS 


D,  Leach 

Garden  beet  seed  of  the  variety  Detroit  Dark  Red  was  treated  with  3 
fungicides,  Yellow  Cuprocide,  Arasan,  and  Ceresan,  at  3  different  dosages 
and  planted  along  ;vith  non-treated  seed  in  randomized  plots  consisting  of 
5  replications.    Yellow  Cuprocide  was  used  at  1.0,  2.0  and  '^•O/l  of  the 
seed  weight;  Arasan  at  O.25,  O.5  and  1.0>^;  and  Ceresan  at  0.5,  1.0  and 
1.5/0.  *  ■ 

Nineteen  complete  tests  were  conducted  by  cooperators  at  16  experiment 
stations  and  the  results  are  presented  in  Tables'  24  ar-^  25*     Only  3  o^" 
the  19  tests  showed  significant  differences.    Two  tests  (No.  I3  and  4.0b) 
indicated  that  the  intermediate  or  higher  dosages  of  each  material  signif- 
icantly increased  the  stand  as  compared  to  the  non-treated  while  the  third 
test  (No.  22)  showed  only  indications  of  stand  reduction  from  certain 
treatments.    Considered  individually  these  tests  yield  little  information 
on  the  relative  efficacy  of  different  dosages  of  the  3  fungicides. 

An  analysis  of  the  combined  results  of  the  1^  tjests  shov/  that  their 
variances  do  not  represent  a  homogeneous  groups".    To  produce  a  homogeneous 
group  it  is  necessary  to  eliminate  9  of  the  tests,  4  vjith  high  and  5  with 
loYi  variances.    The  averages  for  the  remaining  10 'tests  are  as  follows: 


Emergence  from 'seed  treated  with 


Yellow  Cuprocide 

:  ^ra 

s-an 

Ceresan  ; 

Non- 

1.0/-^  •  2.0/0  3.0/0 

:  0.2^/0 

o.f^o;^ 

.1.0  /0  : 

0.^/0    1.0/0    1.^/0-  : 

treated 

98.7      95.8  96.9 

':  -98.9 

101.3 

103.9  • 

99.2    100,  2  101.4  : 

90.0 

An  analysis  of  the  variance  ratio  leads  to  a  significant  F  value  and  the 
significant  difference  between  the  means  of  treatments  at  the  ^/o  points 
is  found  to  be  5,8  seedlings.    It  therefore  appears  that  all  treatments 
significantly  improved  the  emergence  as  compared  with  the  non-treated, 
i^rasan  at  l/o  dosage  is  significantly  better  than  Yellow  Cuprocide  at  2*0 
or  '^mO/o  but  there  are  no  other  significant  differences  between  treatments. 

IVith  the  elimination  of  only  2  tests  it  is' possible  to  divide  the  re- 
maining 17  into  2  homogeneous  groups  vjith  9  and  8  tests  respectively..  The 
averages  for  these  2  groups  are  as  follows  (page  32,  bottom): 


Roessler,  E.  E.-and  L.  B.  Leach 

Analysis  of  combined  seed  treatment  tests. 


(Mimeographed ) 
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Tehle  2A,    Location,  time,  and  environmental  conditions  under  which 
tests  vjere  conducted .  


-Report  from 

Soil  conditions 

Pre- 

.Temperature  : 

Days 

Test: 

Locality 

:  Plant  i,ng 

Soil  ty-pe 

;Reac- 

:Mois-' 

cipi- 

of  air  : 

to 

No .  : 

;    date  '~  " 

r  tion 

■  ttuTe 

>tation 

Max .  I 

Min.  ; 

emerge 

■"'  ■  ■  -■  » 

:pH- 

in  • 

0  TTI 

01  : 

Calif. 

d./  ±0 

Sandy  loam 

:7»2 

:0pt  • 

.86 

.     b4  . 

42 

11 

02  i 

;Conn.  .  . 

^  .   c/ lU 

F^andy  loam 

;5.2_ 

:  v^et. 

V    91  ' 

LJL  \J 

10  : 

•54 

":Qpt,. 

1.1^ 

: 

47  . 

10 

13  '  . 

'111-    .  • 

:  5/18 

Sandy  loam 

..VQpt'. 

*  ~*  • 

5 

17  :. 

Iowa 

;  .4/8  .  ■ 

Clay  loam 

ly.d  . 

:0^t . 

• . 



■  ■  • 
22  : 

... 
Mass . 

Sapjdy  loam 

.  upt . 

41 

.  10 

Mich. 

r/a 
j/4 

Sandy  loam 

,7.0  . 

•  vie  +■ 
,  Vve  \t 

la  : 

Hiss.  . 

-F,  Sandy  loam 

:6.7 

.:Opt. 

\  ^.28 

i    60  ; 

37 

18-27 

.28b  : 

Miss, 

:    3/18  . 

* 

:0pt.  " 

.  .20 

:    bb  i 

40 

•  9 

2gc  : 

Miss..-^ 

:  2/2G 

Silt  loam  . 

"•5 -4 

:Opt . 

..■3.82 

.  . 
.    5b  . 

.  12 

34'  ' 

N.  Y.  . 

i.  bandy  loam 

5 

;V  »dry 

•  /  01 

;    78^  : 

3&  : 

■N.  Y. 

op 

Silt  loam 

:V.dry 

ill: 

DJ. 

40a  ; 

Onio. 

:  4/2G'.. 

blit  loam 

•I. 

.b.5 

.Up  L  • 

' .1.92 

.  — 

40b  : 

Ohio 

/  /pq 

ivluck 

:Opt . 

:  1 .42 

:    70  : 

46 

43. 1: 

Ore.  a 

3/10.:  . 

Olay  loam 

:b,0 

■;Opt. 

'■ 

:  5& : 

37- 

;  18 

Pa. 

-  4/22  . 

Clay  loam 

:'6.8 

■:Opt. 

:  2.00- 

68 

47 

4I  ; 

S.  D. 

:    4/26  ' 

.Sondy  loam 

:Dry 

:  l.W 

:    66  : 

39 

53...  :. 

Wash . 

5/19  . 

S^ndy  loam 

•5-7  . 

i.Bry 

:  .83 

:    68  : 

54;  •■• 

y/ash'.-  "*'• 

,'l£>^m  '"-  '■'■-^ 

-•-fW«t  -^^^ 

!•  v72.^ 

•  ,-'57  ; 

,_38-.. 

\   Conducted  by  P.;  V/.  Miller  and  F.  P»  McV/horter 


Oroup.  I  •■    -     ■  .Bnergehce  X^O'^  seed 'treated  with 


Yellow  Guprocide  : 

Arasan 

■  '  Gert^san 

:  Non- 

1.0 /b  2.0/5 

0.2^,^  0.^0/. 

:  treated 

59-7  '  92.9 

.  %-7> 

'59.3    loo.Q ; 

102.2. 

'X  984  '99.Q  , 

99-4;. 

G-roup  II 

Emergence  from  seed 

treated  with 

YcJllow'  Crprocide-"  ''^""i 

 „.  Gere-esa 

■^-^^  Hun 

l.Ojo  2,0/0 

3.0/^  : 

I..O/0 

:  0.^/0  1.0/0 

:  treated 

08.8  107.2 

10/^.2  : 

10A.9"  109.6 

107  ".8 

:  105.6  110.0 

111.4' 

;  -97.7 
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iiii  analysis  of  Group  I-  leads  to  a  non-signf f icant  F  value  'and  therefore 
no  significant  difference  .betvjeen  the  means  ar^.  indicated..  .  G-roup.II;,  how- 
ever shoWs  a  highly  significant  F  value  and  thk  difference  required  for 
significance  at  the  ^Jo  point  is  found  to  be  4.6  seedlings,    |In  this  group, 
therefore,  all  treatments  except  Yellow  Cuprocide  at  V'Jo  sigiiif icant ly  im- 
proved emergence.  '  .  ■    ■  '  .  ^-  .  ■     -  ■       '■  '  ■  .:  ' 

In  addition  to  the  complete  tests,  5"tests  including  only  single  dosages 
of  each  f^ingicide  were  conducted  with  the  following  results: 


Report  from 

'  Emergence  from  seed  treated -with          .    .:  .    .  : 

Test  Locality 
No. 

Yellow  Cuprocide 
2.0/^ 

i>rasan 

Ceresan:  Non-      :  Sign.:  Calc, 
1.0/S    :  treated:  Diff.:  :"F" 

01  b  Calif. 
01  c  Calif. 
01  d  Calif 
22  b,  Mass. 
36  b.^  N.  Y. 

1^7 
182 

■  45 
170 

132 

.    141'.  ■ 
,    176  ■ 

171  . 

i48  . 

.    165  ■..  :   ^38:  •  '  ^  N.3.   :  2.68 

.    179    ■  :  ^  65:-  ,:.:  15.1  :i67.69 

125.      :      lb      :  32.3  -.21.55 

176  '   ;  -*l66-  .•  :  -N.S.  ,:.  1.40 

121      V  '102-   '  :  N.S.  0.70 
•         ' '    '  »  • 

Test;  01  b,  c,  -and^d  were  conducted  in  greenhouse  flats-  while  22  b  and  3^^;  ]^ 
were  ^planted  in  the  field.    The  soil  in  test  01  b  was  lightly  and  in  te's.t'! 
01  c  moderately  infested  vdth  Pythium  ultimum,  -whil-e  the  soil,  in  test  Ol  d 
was  heavily  infested  with  Rhizoctonia  solani .    The  results  of-  tests.' Gl  ■ 
and  01  d  indicate  'that  the  3  materials  were  about  equally  effective  against 
Pythium  but  Cuprocide  was  less  effective  against  Rhizoctonia  than  -Arasan  = 
or  Ceresan.  •       •  •   •  ■ .   .  ■  .  ; 

The  chief  causal  organisms  xjere  reported  from  3  of '"the  complete  t^sts.^ 
Test,  13  (111.)  was  planted  in  soil  artifically  infested  wit'h  Pythium  ulti- 
nium  and  most  of  the  seedlings  were  infected  by  this  fungus  although" ai)Out 
10^  of  the  seedlings  were  infected  by  Rhizoctonia .  -'  In  test  44  .(Pa.),-^  .  . 
Pythium  was  most  abundant  but  Rhizoctonia  was  also  present  while  in  test- 
4b  (S.D. )  Pythiura  debaryanum  was  reported  as  the  causal  organism. 

Previous  cooperative  tests  with  garden  beets  in  I94O  and  I04I  showed 
significant  benefits .from  seed  treatment  in  &bDut  60;^  of  the. tests.  The 
low  ...incidence  of  infection  in  IQ43  may  be  due  to  environmental  conditions 
or  to  chance  alone  but  the  writer  has  secured  evidence  that  the  strain  of 
Detr;oit  Dark  Red  used  in  these  tests  is  less  susceptible  to  Pythium  damp- 
ing-bff  than  j&everal Q.ther.  strains  qf  garden  be e'ts' and  sugar-  beets.  This 
difi^erence  may  be  due  to-^  inherited  resistance  or  ^-to  'differences  in!  rates 
of  fc$mei*gence  which  seemed  to  be  related  to  the  severity  of  preemergence  v-  ' 
damfiing-off.  .  _ 

Conclusions .  -  Only  3  of  the  I9  c6mpl6te  tests  and  2  of  the  5  minimum  ' 
tests  produced  significant- results '  but"  the  averages  of  combined  te.'afs  indi- 
cated that  all  3  materials,  Yellow  Cuprocide,  Arasan  and  Ceresan,  were • bene- 
ficial.   In  some  tests  the  higher  dosages  of  Yellgw  Cuprocide  appeared  to 
reduce  emergence  as  was  reported-  from  the  I54I  tests  for- Red- Cuprocide;  b.iit 
the  differences  were  in  most'  cases  non-significant.,   ^r^s.an; appeared,  to  be 
a  favorable  seed  >treatment  for  garden  beet  seed  and  these  results:. indicate 
a  dosage  of  about  0.5^  to  be  satisfactory.  ;  Ceresan_wag-^a3;so  ef feJctiVe.  feut 
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this  nicterial  -A^ould  have  certein  limitations  for  use  in  home  gardens  or 
for  pre-treatment  of  seeds. 

Differences,  in  general,  -vere  too  small  to  justify  definite  conclu- 
sions concerning  either  materials  or  dosages  from  these  tests. 

univi:rsity  or  g.^lifohitia  college  of  agriculture,  davis 
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VIII .    TOi.]ATO  •  SEEV.  TREATMENTS 
.  ■•       S.  P,  Doolittle 


The  19A3  trials  of  seed  protectants  for  tomato  v;ere  designed  to  de- 
termine the  actual  value  of  certain  treatments  now  in  general  use  a.nd 
to  compare  them  v/ith  others  of  more  recent  introduction  which  appear  to 
have  definite  value. 

The  seed  v/as  treated  at  one  point  and  distributed  to  the  cooperators, 
v/ho  planted  5  replications  of  100  seeds  each  in  randomized  blocks.  The 
data  \/ere  taken  on  a  basis  of  tote-l  emergence  and  analysed  statistically 
by  a  standard  method. 

The  tom.ato  tests  consisted  of  15  trie^ls  in  different  localities  in"  10 
States,    Nine  v;ere  planted  in  the  greenhouse  and  6  in  the  field.  Six 
of  the  greenhouse  trials  were  in  soil  that  was  known  to  be  infested  with 
Pythi-gm  spp.  or  v/as  artificall^/  infested  before  planting.    Two  of  the 
field  tests  were  lost  because  of  unfavorable  weather  and  insect  injury. 

The  treatments  used  were  as  follows:    Yellov/  Cuprccide  {1.5%  by  weight 
of  seed);  Arasan  (0.3a^);  Spergon  (0.3p);  seed  soaM  5  minutes  in  a  1- 
1200  "dip"  of  Nevv'  Improved  Ceresem;  and  seed  soaked  1  hour  in  a  solu- 
tion of  2  ounces  of  copper  sulfate  in  2  gallons  of  water. 

Table  26  shovvs  the  locations  of  the  trials,  planting  dates,  soil  types, 
environmental  conditions,  and  average  number  of  days  required  for  emer- 
gence. 


Table  26.  Location,  time  of  planting,  and  environmental  conditions  for 
 15  cooperative  tomato  seed  treatment  tests  conducted  in  194-3 


Report  from: Plant- 

Soil  conditions 

Rain- 

'Air tem- 

Lays 

Test:  State 

:  ing 

■.loist- 

fall 

: perature 

to 

no . : 

:  aate 

:  pH: 

ure 

Soil  type 

:  Max.  -Llin 

emerge 

01     : Calif ^ 

':2/9 

.*6.si 

Opt. 

:  -^"ine  semdy  loam 

:  In, 

I  80-37 

!  14 

06  :ria. 

:2/27 

:7,0: 

Opt, 

.  Fine  sandy  loam 

'  4.50 

83-32 

'  10 

11  :Ga. 

:5/l7 

:5.5: 

Opt. 

Norfolk  sandy  loam 

1.50 

.  98-52 

16 

13  :I11.^ 

:4/21 

\.et 

Sandy  loam 

7 

20.1:Md.^ 

:4/B 

:5.b- 

Opt. 

San ay  loam 

9 

20.1ar.ia.^ 

:4/28 

:5.8: 

Opt. 

Sandy  loam 

:  90-67 

10 

34  :n.Y. 

:4/26 

:6.5: 

Opt. 

Sanay  loam 

4.45 

•  85-44 

17 

35  :K.Y.a 

:4/U 

:6.0: 

Opt. 

.  Loam 

13 

36  :N.Y.^ 

:3/3 

:7.0: 

Opt. 

Silt  loam 

\  75-63 

8 

36a  :N.Y.^ 

:5/U 

:6.i^: 

Opt. 

,  Silt  loam 

.  75-67 

7 

U  :Pa.a 

:4/l6 

:6.8: 

Opt. 

Clay  loom,  l/4  Sfaia 

:  85-62 

10 

52  :V/ash. 

:5/25 

:6.0: 

Opt. 

:  Sanay  loam 

1.23 

79-38 

54  :V:ash,^ 

:4/24 

:6.0; 

Opt, 

.  Palouse  loam, 1/3  peat 

n 

1 

Seed  planted  in  greenhouse 


Tsble  27.    Effect  of  seed  trec-tment  on  eraergence  of  tomato  seedlings, 

P.eport  from:     rraergence  fror.i  seec.  ti-ec^ted  v.dtli  : Leo  st  i  i  Calcu- 

Test:  Stc,te:He'.;  Imp. : Yellow?;':  CuSO^:Arasan: Spergon:     Un-     :sign.  :lated 


no, : 

: 


:  C  e r  e  s an  :  Cn. pr  o  - , 
cide 


:treated:diff 
:  check  : 


:  "F" 

: value 


A, 


%  % 
Significant  tests 


01     : Calif.: 

^6  .6 

:  40.8 

35.8  : 

40 .0: 

j;0  ,D  : 

4.44 

13.22 

06     :Fla.  :: 

23.0 

:  55.4 

;  71.4  : 

53.2: 

48.6  : 

58.8  ; 

16.38 

: 

8.19 

13     :I11.^  :: 

57,8 

:  67.6 

:  66.8  : 

35.0: 

17.6  : 

20.4  . 

18.99 

: 

7.40 

20.1::vld.c  , 

66.0 

:  69.2 

:  79.2  : 

78.2: 

70.4 

55.6  : 

17 .66- 

: 

7.70 

35  • 

41.6 

:  39.0 

:  38.2  : 

42o4i 

35.8  : 

31,4  : 

5.42 

: 

4.7 

36     :N.Y.^  : 

77.0 

:  7  •.4 

;  86.6  : 

82.0: 

85.4  : 

82.2 

4.56 

: 

2.19 

36a  :N.Y.'^  : 

74.2 

:  72.8 

:  77.0  ? 

75.8: 

83.4  : 

61.4 

8.87 

5.7b 

72.6 

:  84.0 

87.0  : 

83,0: 

64.0  : 

48.8  : 

5.5 

60.9 

52    :\Yash.  : 

74.0 

:  66.2 

;  74.8  : 

73.6: 

54.6  : 

34.0  • 

15.54 

8.99 

54    :'.ash.  : 

64.6 

:  61.6 

69. d  : 

61.2: 

35.6  : 

34.8 

12.8 

: 

15.16 

Average 

(sign,  tests) 

57.7 

j  63.6 

68.6 ; 

62.4: 

53.1  I 

45.8  ' 

B.    Non-significant  tests 


11     :CTa.  : 

28 

: 

34 

1 2 

: 

30.0 

: 

43.2: 

32 

.0  : 

31.4 

NS 

: 

1.94 

20.]aMd,c  J 

66 

.2 

77 

.8 

: 

81.0 

: 

79.6: 

76 

.6  : 

74.8 

: 

NS 

: 

1.79 

34    :N.Y.  : 

45 

.6 

: 

65 

: 

63.2 

: 

61.8: 

57 

.8  : 

54.0 

: 

NS 

: 

2.25 

Average 

: 

(non-sign.  : 

: 

: 

: 

tests)  : 

46 

.8 

: 

59 

.0 

: 

58.0 

: 

61. 5! 

55 

.4  ' 

53.4 

: 

: 

Grand  : 

: 

: 

Average  : 

55 

.2 

: 

62 

.5 

: 

66.2 

: 

62.2: 

53 

.6  'i 

47.5 

: 

: 

5 

: 

^  At  5%  point. 

Soil  kno^  ..-n  to  be  inf estec;  with  pythiuia  spp . 
^  Soil  artificially  infested  v;ith  Pythium  spDo 


Table  28.    i^^elativ  e  value  of  different  protectants  in  improving  emer- 


gence  from  tQiuC:to  seed 


Treatment      :N-LiTiiber  of 
used  : 

times  a  given  treatment  (Coluiiin  1)  v/as 
superior  to: 

: Total- 
: score 

Yellou 
Cuprocide 

:  GuSO;   : Arasan 
:  : 

; Spergon 

illevj  lap, 
: Ceresan  ^ 

: Untreated 
'  check 

Yellov: 

Cuprocide 

1 

1 

1 

7 

14 

CuSO^ 

1 

4 

8 

20 

Arasan 

0 

0  , 

5 

4 

7 

16 

Spergon 

1 

0 

0 

5 

9 

Neiv  Improved- 

Ceresan 

0 

0 

5 

7 

13 

None 

0 

0 

0 

0 

■"1 

2 
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The  data  on  seedling  emergence  and  their  statistical  significance  are 
given  in  Table  27.    Table  28  shows  the  number  of  tests  in  which  seedling 
emergence  for  any  one  treatment  v/as  significantly  better  than  that  for 
any  one  of  the  other  treatments  and  indicates  the  relative  values  of  the 
various  treatments  in  this  set  of  tests. 

All  treatments  gave  stands  significantly  better  than  the  checks  in  3  of 
10  trials  (in  nos.  36a,  LJ^y  and  52).    Four  of  the  5  treatments  v/ere  ef- 
fective in  3  other  trials  (nos.  01,  35,  and  52^) .    In  only  U  trials  (in 
06,  11,  20.1a,  and  34-)  v;as  there  no  significant  advantage  from  at  least 
one  treatment. 

The  copper  sulfate  soak,  Yello?/  Cuprocide,  and  the  Arasan  dust  seemed 
slightly  superior  to  the  other  treatments,  but  New  Improved  Ceresan  was 
also  quite  effective.    Spergon  seemed  to  be  somewhat  less  valuable  but 
v/as  fairly  effective  in  several  trials. 

The  Uevv  Improved  Ceresan  dip  shov/ed  some  reduction  in  germination  and 
in  2  trials  fell  belov;  the  checks.    This  seemed  to  be  due  to  chemical  in- 
jury to  the  seed  rather  than  to  lack  of  protection.    There  is  always 
some  retardation  of  emergence  with  this  material  but • stands  rarely  are 
as  seriously  reduced  as  in  the  2  instances  mentioned.    Both  of  these  were 
on  light,  sandy  soil.    In  the  remaining  trials  the  reduction  in  stands 
would  not  have  been  of  economic  importance. 

It  would  seem  that  Yellov;  Cuprocide,  copper  sulfate,  and  Arasan  may  be 
especially  valuable  as  protectants.    New  Improved  Ceresan  is  so  valuable 
as  a  combined  protectant  and  disinfectant  that  it  also  ranks  close  to  the 
other  3  in  spite  of  its  tendency  to  delay  emergence.    Where  surface  dis- 
infection is  not  desired,  if  would  be  less  desirable. 

Preliminary  Tests  of  Seed  Disinfectants  For  Tomatoes 

Preliminary  trials  were  made  with  tomato  seed  knoY/n..tp  .be  contaminete^ 
with  the  organism  causing  bacterial  canker  and  vdth  seed  thought  to  carry' 
a  surface  contamination  of  Alternaria  solani .    Both  lots  of  seed  were 
treated  as  follows:    Hot  water,  52°C.  for  30  minutes;  50^Co  for  30  min-., 
utes;  and  a  1-1200  New  Improved  Ceresan  dip  for  5  minutes.    The  seed  car- 
r;y'-ing  bacterial  canker  v/as  tested  in  U  localities  in  the  greenhouse.  A' 
trace  of  infection  occurred  with  the  untreated  seed  in  2  trials.  This 
infection  was  too  slight  to  v/arrant  conclusions  as  to  the  value  of  the 
treatments.    In  one  trial  the  hot  v/ater  treatments  did  not  appreciably 
reduce  emergence  below  tiie  checks,  but  New  Improved  Ceresan  caused. a 
marked  reduction.    In  another  trial  with  this  seed,  the  New  Improved  Cer- 
esan treatment  caused  a  slight  reduction.    A  third  trial  with  another  lot 
of  seed  shov/ed  a  reduced  emergence  for  the  hot  v/ater  treatments  as  com- 
pared with  the  New  Improved  Ceresan  or  the  check.    This  probably  was  due 
to  the  age  of  the  seed. 

In  U  trials-  with,  a  single  lot  of  seed  thought  to  be  infested  with  A3.- 
ternaria  solani,  .there  was  no  evidence  of  leaf  or  stem  infection  in  any 
plants.    No  marked  difference  in  emergence  occurred  with  any  treatment  in 
3  of  the  4  trials.    In  the  fourth  no  data  are  available  on  stand.  These 
trials  were -conducted  in  localities  other  than  those  in  which  seed  pro- 
tectant trials  with  New  Improved  Ceresan  gave  much  reduced  stands. 
BUIiEiiU  OF  PLMT  INDUSTRY,  SOILS,  A!ID  AGRICULTURi.L  ENGINEEFING,  AGRICUL- 
TURAL RESEARCH  ADMINISTRATION,  U.S.  DEPAKT;;1ENT  OF  AGRICULTURE, 
BELTSVILLE,  ML. 
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IX.     OillON  SILSr  TRLi-T:.lEITTS 
.    \  A,  G.  Nev;hc:il 

Seed  treatraents  for  onion  hcve  been  developed  pririarily  as  substitutes 
for  the  formaldehyde  soil  treatment  used  against  smuto  "Ihey  have  else 
provea  effective  in  preventing  daLiping-of i ,  so  they  may  be  used  to  ad- 
vantage in  many  areas  v;here  smuo  is  not  a  major  problem.  Since  tie  very 
heavj/-  dosages  (75-lOOp)  required  for  smut  control  are  undoubtedly  supt^r- 
fluous  for  dc.mping-of f ,  2  aifferent  sets  of  treatments  were  prc;po  red  for 
the  1943  cooperative  tests  and  distributed  according  to  th.e  cisec.se  pro- 
blems prevalent  in  different  areas.  '      '  . 

Tests  for  Smut  Control 

The  4-  seed  treatments  listed  in  Table  29  T/ere  compared  to  3  soil  treat- 
ments for  Early  Yellov:  Globe  onions  by  10  different  cooperators,  Arc.san 
and  jermati-  v/ere  chosen  as  the  dust  trcatjaents  since  salts  of  the  cai- 
bamic  acid  ene  related  compounds  have  proved  more  eff uctive ' against  onion 
smut  than  other  matcrie^ls,    ThiosoU  vjas  used  interchangedbly  with  Arasan 
in  some  tests  since  it  contc.ins  the  same  ective  ingredients  (50/-^  tetra- 
metnyl-thiuram  disulfide)  ana  had  not  given  significantly  diff;-.rt.nt  re- 
sults in  preliminary  tests. 


Table  29.  Treatments  applied  to  Early  Yellow/  Globe  onion  seed  in  smut 
  control  tests. 


ri^terial  !  Rate  employed 


1. 

i^rasan 

-    I  100%  (by  weie;ht) 

2o 

Arasan 

:  75%        "  " 

3, 

.Fermate 

I  100%      "  " 

4. 

Fermate 

.    7:3;-  " 

5. 

Liquid  Form.aldehyde 

:      1);  at  15  cc  per  foot  of  rov; 

.  6. 

Li quia  Cat ex 

J     ■  2%               "             "      "  " 

7. 

Li quia  Catcx 

:      2 .  5*0''     "    '*     "        "      "    "  ' 

s , 

Chech 

The  dust  treatm.ents  v;ere  applied  before  the  seed  -as  distributed. 

Since  it  is  difficult  to  secure  aaherence  of  such  heavy  aosages  of  meter- 

ial,  each -pound  of  seed  was  first  treatea  v:ith  70  cc  of  rosin-potash 

sticker^.    The _s e ed  veru  the^.  sh^.hen  in  a  lerge  flask  with  the  reeuirc:d 

j-_^xhe  sticker  \:as  prtjarea  bv  dissolving' 90  FJ^'-^  of  Grade  K  g^.ju?.  rosin 
(Resinous-:  Products  Chemical  Co.  5  hashing£dn  Stuare. ;  Philaceli^hiaJ;  m  70o 
cc  of  boiling;  potash  solution  containing  17  gms  of  hOu.     iii  alternate 
sticker,  can  Be"  prepared  v.ith  1  part  of'  potash  to.  6  parts  of  FF  7;ood  rosin 
(Crystal  Soap  c:""  Chemical  Co.,  Tacony,  Pa.).-    P6\;derea  rt^sins  v.ith 
ents  are  unsatisfactory.  -  • 


ailu- 


amount  of  cust  until  all  of  them  v;er€  thoroughly  coc-ted.    After  the 
seed  had  dried,  enough  of  each  treatment  was  distributed  to  each  coop- 
erator  for  5  replications  of  100  seeas  eacho    Lnough  untreated  seeas 
were  incluaec:  for  tne  control  and  th.e  3  soil  treatments?     1%  formalde- 
hyde, 2)1  catex  (an  all^Line  distillate  of  southern  pine  stumps),  and 
2.5?'  catex.    The  solutions  were  aripped  on  the  seed  at  the  rate  of  15  cc 
per  foot  of  row  by  the  cooperator  before  covering  the  seed. 

Table  30.     Cooperators  and  concdtions  in  onion  sm,ut  control  tests. 


Code  :  i  : Location       %  i 

no,   ;Stc:-te;     Cooperator      :  of  test      ;        Soil  type      :  riotes 


10. 

^111. 

B.  jjinn 

: Field 

: Sandy  lo&m 

:Too  -.-.'et  c.t  sow- 

: 

; 

I 

:  ing  time 

17.1 

:Mass 

,  :T .  Sproston  Jr 

. : Field 

tliet.YY   silt  lOciI:! 

;Rf  i Tied  in  2  hrs 

:  8r  0,  C  Boyd 

I 

:  after  sowing 

19.1 

:Mich.:Ray  Nelson 

: Field 

:ivluckland 

:Too  wet.  ;k:y 

: 

I 

:  rainfall  10  in 

29. 

:N.Y. 

:A,  G,  IJe^/hcll 

; Greenhouse 

sUuckland 

: Exc  e  s  s  i ve  smut 

29.1 

:N.Y. 

:^Vm,  E.  Rader 

: Greenhouse 

:  Muck"!  and 

: Exc e s  si ve  smut 

2>M 

:N.Y. 

:Y^i,  I.  Rader 

: Greenhouse 

:Ruc-:l£.nd 

: Exce s si ve  smut 

30.1 

:0reg 

, V:.  Miller  b. 

^Greenhouse 

•Acid  peat 

^Moaerc.te  smut 

: 

I  F.P.hicRhorter 

i 

I 

^3. 

;his. 

J.  llooicer  & 

: Greenhouse 

:Silt  loam 

:  Exc  e  s  s  i ve  sm.u t 

• 

:  J.  C.  Rt.lker 

: 

Results :     Ten  tests  Y/ere  made  by  cooperators  'jnder  the  conaitioris  ae- 
scribec  in.  Table  30.     There  was  a  significant  difference  in  emergence  in 
9  of  tiie  10  tests  (Table  31)  and  in  the  percentage  of  smut  infection  in 
8  of  the  tests  (Table  32) .    All  treatments  decisively  reauced  the  sever- 
ity of  smut  infection.     In  half  of  the  tests  one  or  more  of  the  dusts 
gave  better  results  than  f ormaldeiiyde ,  \vhile  in  the  remaining  tests  lorm- 
alaeiiyde  v/as  superior.     The  efficiency  of  tne  licuia  treatments  may  have 
been  impaired  by  hec  V}^  rainfc.ll  since  poor  results  iwere  reported  from 
Massachusetts  where  rain  fell  within  2  hours  after  plaiting  and  from  ki- 
chigan,  New  York,  and  Illinois  v;here  exceptionally  moist  concitions  pre- 
vailed.   Pooling  the  data  by  the  method  of  Roessler  and  Leach  showed  5 
tests  (most  of  v/hich' were  greenhouse  wrials  in  heavily  infested  soil 
under  conditions  of  moderate  mioisture)  to  constitute  a  homogeneous  group. 
In  this  group,  the  liquid  treatments  '/ere  slightly  more  effective  tii^n 
the  dusts  (Tcible  33).    Of  the  dust  treatments,  Ferm^te  used  at  lOOf^  ap- 
peared to  give  the  best  smut  control.    Growers  on  muckl.:. nd,  hoivever, 
would  prefer  a  brighter  colored  dust. 

There  WoS  evidence  in  several  tests  that  the  loY/er  aosages  of  dusts 
were  adequate.    However,  if  smut  is  abundant  in  the  soil,^the  maxiimim 
dosage  is  to  be  preferred  according  to-  the  data  (Table  34.)  furnished  by 
a  cooperator  who  tested  Fermate  c.t  reduced  dosages  in  l  well  randomized, 
replicated  greenhouse  test  employing  muck  soil.    The  reaucec  aosages  may 
be  economical  in  lightly  infestea  fields,  but  other  factors  such  as 
depth  of  sovfing,  soil  tywe,  moisture,  ana  speed  of  ge  rmination  would  have 
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Table  33.    Combined  analysis  of  5  homogeneous  sets  of  data  on  onion 

 smut  control.  _  .  _  ^   ■        ^   . 

Treatment 


Report  from 
Testl  State 


Thiosan 


no, 


Check: 


Fermate  :  Formal :  'Gat  ex 
■    ;      :  dehyde:  


:  :  iirror 

; Total:  vari- 
:  :ances 


29.liN.X.(a). 
29  iN.Y.(b) 
29.ljN.Y.(cy 
19.lUich. 
17.1! Mass. 


100^  :  75%  :100ii75l 


;2.5%; 


.  6B.J^|28..9-  '  26.7 
,  64.31 16.2'^!  15.9^ 
84.'6 124.1  24.6 


Total 


!  29. 4|  3.4 
!  31. 6|  0.6^ 


|19.9i21.6i 
1 14. 4j 22,4 
I 12.8il5.0! 


11.7  i: 
3.4  j 
3.2 


3.(y'\  3.7111.71  13.1 
0,6*!  0.5'  0.6 


278.31 73.2    70.8  I  51.3171.3 


6.7  ! 


5.8  i  .:7-1^190. II  43.56 
6.7  9.3j 152.61 19.01 
8.6  .6.61179.5144.84 
9.2  10. 6i  84. l!  26.03 
5.5!  4. 7:  50. 8;  8.00 


38.1  135^.8  38.31657.1041.44 


Av.  Mean 


55.6jl4.6  ^4.1  !10.3il4.3j    5.6  j  7.2i  7.61131.4  28.288 


F.  value  =  223 
LDM  for  Sign.:  5%  —  2,97 
■  1%  —  4.16 

*  Arasan  used  in  place  of  Thiosan  in  these  tests 


Table  34.    -Effect  of  reduced  dosage  rates  of  dist  on  smut  control 
(W.  E.  Rader,  Ithaca,  K.Y.) 


Treatment  and  dosage  rates 

:  Mean 

:  % 

:  smut 

Check 

84.6 

1. 

F^rmat-e  .si^rqiight  .20%     by  v^eight 

34.1 

2. 

Fermate  straight    33.3^  by  weight 

26.1 

3. 

Fermate  straight    50%      by  weight 

23.7 

4. 

Fermate  straight  100%      by  weight 

12.8 

la. 

Fermate  .plus,  talc  1:4  at  1:1  of  seed  = 

20%  Fermate 

25.6 

2a 

Fermate  plus  talc  1:2  at  1:1  of  seed  = 

33.3%  Fermate 

21.2 

Ferm.ate  plus  talc  1:1  at  3/4:1  of  seed 

=  37.5%  Fermate 

17.7 

3a 

Fermate  plus  talc  1:1  at  1:1  of  seed  = 

50%  Fermate 

15.0 

Formaldehyde  1%  at  l^cc  per  foot  of  row 

3.2 

Catex  2%  at  15  cc  per  foot  of  row 

8.6 

Catex  2.5^  at  15  cc  per  foot  of  row 

6.6 

LD  for  Sign. :  5^  —  8.9 

1%  —  11.' 


Table  35.    Percentage  of  smut  control  with  Fermate,  Arasan,  and 
Thiosan  •  " 


Seed  treatment 


Smut  infection 


Fermate  100% 


Fermate 

Arasan 
Arasan 

Thiosan 
Thiosan 

Check 


70 
75% 


L.D.Sign.:    5%  —  3.7;    1%  —  4.9' 


14.4 
22.4 
16.2 
15.9 

64.3 


^3 


to  be  considered  in  deciding  upon  the  miniminii  effective  dosage.  There 
is  some  evidence  (Tt..ble  3U)  that  a  certain  enio-jnt  of  talc  diluent  with 
Fermate  may  improve  its  effectiveness  if  the  dosage  is  not  reduced  too 
much,  but  more  ?7ork  along  this  line  is  needed  before  arriving  c.t  a  final 
conclusion. 

In  one  of  the  Keiv  York  greenhouse  tests,  Thiosan,  ^^rasan,  and  Fermate 
were  all  compared  at  the  100%  and  1^?  levels.    The  mean  percentages  of 
smut  infection  are  given  in  Table  35.    In  this  test  Fermate  appearea 
significantly  better  than  Thiosan  but  perhaps  not  better  than  Arasan, 
and  reduced  dosages  of  Fermate  and  Thiosan  v/ere  significantly  less  ef- 
fective,   A  comparison  betv/een  the  degree  of  smut  control  obtained  by 
the  cooperators  using  Arasan  and  those  using  Thiosan,  when  corrected  for 
the  different  amounts  of  smut  in  the  2  groups  of  cliecks,  indie:  ted  that 
the  2  treatments  w^ere  not  significantly  different.    This  also  appeared 
to  be  true  in  field  tests  conducted  on  many  muckland  farms  of  IJev:  York 
in  1943. 

In  one  of  the  tests  (no.  28)  conducted  on  a  muck  field  whore  23%  smut 
infection  occurred  on  untreated  seed,  emergence  v;as  increased  over  check 
by  all  treatments,  especially  by  Thiosan  100;;^  and  Ferm.ate  75^.  Sur- 
vival to  harvest  time  v/as  significantly  improved  by  r.ll  treatments  with 
Thiosan  100%  and  formaldehyde,  giving  significantly  better  results  than 
either  of  the  Fermate  treatments  or  Thiosan  75%.     Catex  2,5/^  also  re- 
sulted in  better  survival  than  Fermate  100/;  and  Thiosan  75'^.  Final 
yields  were  increased  significantly  by  all  treatments  (Table  36).  Thio- 
san 100/^  gave  larger  increases  than  Thiosan  75^  and  Fermate  lOOp.  Form- 
aldehj'de  gcwe  the  second-best  yield  but  the  im.provemcnt  over  the  rcifis.in- 
ing  treatments  was  not  significant.    In  this  and  the  only  other  test 
(no.  10)  where  yield  records  irerc   taken,  Thiosan  seemed  to  be  fully  as 
good  as  formaldehyde  (Table  36). 

Table  36,    Yield  of  onions  (pounds  per  10  feet  of  row)  from  2  seed 
 treatment  tests.   


Report  from:  Yield  of  marketable  onions  :  i  L.f. 


TestiState 

:CheCK::  Thiosan 

•.Fermate 

: Formal 

Cc  tex  ; 

sign 

no . : 

:        :         i  dehyde 

value  i 

:          :100>^  . 

75^ 

:100^^:  75:;^ 

1 

2S 

2.%i 

5)0  I 

1% 

10  ^111. 
23  "n.!. 

:  6.3i23.4- 
1     3.7  10.6 

18.1- 
7.3 

23.4  18.9 
7.5!  8.1 

Ki/il  .  5 

10.2 

9.3 

8.7 

i 

13. 4i 
9.0| 

12.0' 

85.0! 

1 

5.3I 

3.oi 

7.1 
4.1 

Totals 

i  10.0:34.0 

25. A 

30.9|26.0 

32.7 

18.0 

27 .4- j 

Average 

i  5.0:17.5 

12.7 

15.4il3.0 

16.3 

9.0 

i3.7r 

Arasan  used  in  this  experiment. 


In  Oregon,  Calomel  at  lOOf^  and  a  mixture  of  Calomel-Fermate  at  100^' 
were  included  in  a  test  on  acid  peat.    Neither  gave  appreciable  control 
over  the  check. 


discussion  of  Smut  Control  Test? 

1,  It  is  difficult  to  drav;  valid  conclusions  as.  to  r/hich  treatment  v/as 
superior  because  of  variation  in  results  in  different  lo call ti'es. 

2,  It  is  probably  safe  to^  say  .  that  no  treatment'  consistently  shov;ed 
ability  to-  control  smut -better  than  liquid  formaldehyde  under  all  con-- 
ditions,  but  that  under  certain  conditions  Catex  did  nearly  as  well,  and 
both  dusts  at  the  heavier .rates  of  application  gave  yields  equal 'to  those 
obtained  v:ith  formaldehyde, 

3,  If  rain  falls  soon  after  sovv'ing,  dust  ^treatments  apparently  suffer 
less  than  liquid  treatments  from  the  resulting 'dilution. 

^.    The  dust  :seed  treatments  were  practically  as  effective  as  liquid 
treatments  except  where,  the  smut  infestation  v/£.s  abnormally  severe,' as 
in  greenhouse  soils.    The  reduced  dosages  of  dusts  seemed  to  be  particu-  ■ 
larly  inadequate  under  these  conditions.    C^.reiul  tests  should  be  run  be- 
fore recommending  seed  treatment  at  a  dosage  o.f  less  than  lOOp. 

5.    The  expense  .of  ,  dust  tre£.tments  operates  against  their .  adoption  on 
farms  v/here  seed  is  shov.-n  at  very  heavy  rates  (60  to  90  lbs,  per  acre), 
but  the  convenience  of  sowing  ciust-treated  seed  may  give  it  a  place"  on 
fcrms  '/here  bulbs  are  gro-,Ti  for  .  table  use  and  liquid  treatment  is  especi- 
ally objectionable.  ... 

B..    ramping~Qf f  Control"  ■'  ■ 

Five  tests  were  made  under  the  conditions  described  in  Tcble' 37  ^vith  • 
the  follov/ing  treatments:.  Thiosan  2p,  i^ermate  1.        Spergon  2^^,  Semesan  ; 
0.25?,  yellow  Cuprocide  1'^.,  and  zinc  oxide  4?..    Significant  differences 
were  obtained  between  treatments  in  L  of  the  5  tests  as  shovm  in  Tcble  33. 


Table  37.    Cooperators  and  cone 

".itions  in  onion  seed  tre 

atment  tests  fo 

damr)in^-off  control 

Code 

'Locality 

Cooperator  : 

Location 

Soil  type 

;  Notes 

no. 

of  test 

06 

Ga . 

\i .  E ,  Moore  : 

Field 

.Sand3'  loam 

•^:  56o  -seed  

:  refS-iG^tes- - 

06a 

Ga. 

V; . :  D.  Moore'  ■  \ 

Field 

Sandy  lo?::m 

: $00'  seed"  ■ 

:  rcplic:..tes* 

U  \ 

I0W£. 

R.  H.  Porter  : 

Greenhouse  " 

:Sand  .  ■ 

xk  rcpli Gates 

17  , 

iuass , 

E.  F..  Cuba  t:  : 

Fit.ld 

.Gravelly  loc 

m:IJsed  Cc  tex 

E.V>Seelcr,  Jr,  : 

.':  also 

^5 

Brit. Col. , 

Irene  Mouncci  : 

Greenhouse 

Compost 

In  1  outdoor  test  at      Itiicm,  Massachusetts,  "Arr  san  .'./as  -substituted 
for  Thiosan,  Yellow  Cuprociae  was  left  out,  and  fcrmrldehyde  l^i',  Catex 
2?,  and  Cc.tex  2.%  were  added  as  soil  treatments.    The  liquid  treatments 
gave  no  control,  icrmate  and  Semesan  increased  the  stand  significantly, 
while  zinc  oxide  £ nd  Aras^n  very  nearly  did.    The  failure  of  CateXto 
control  d£.mping-off  is  in  line  vdth  similar  tests  conductc.d  .::t  CbrnGll 


U5 


Table  38,  Mean  stands  of  onions  in  5  seed  treatment  tests  for 
 dampin^-off  control.  ^  ^  


Report  frou 


Test: 


Stands  from  seed  treated  v/ith 


:Yel- 

Thio-;Fer-  ilo^v 


Seme- 


no. : Locality 

5  san 

mate  iCuprojsan 
scide  ; 

oxide;  gon  : Check 

: vLlue 

difi. 

06  :Ga.--- 
06a  :Ga.-»- 
14  :Iowa 
17  :Mass. 
45  :Brit.Col, 

1184.1 
281.7 
90.5 
82.4 
88.0 

182.7:183.0:177,7 
:230, 7:221, 9:209. 3 
:  86,0:  88.2:  81.2 
.  87.0:+86,5:  84.6 

'  88,6:  83.0:  83.6 

168. 1:168.0^168.4 
;229. 3:201. 2:203.1 
83.2:  79.0:  63.5 
83.4:^82,8:  78.4 
.  69.8:  70.0:  65.6 

:  1.5 
3.5 
6,4 
4.6 
13.1 

ITS 

49.0-^6.0 
9.4-12,8 
5.^-  8.0 
7,7-10.5 

Average 

145.3 

:135. 0:132,7:127. 3 

126,7:120.2:116,8 

Relative  : 
scores  of  : 
treatments  : 

11 

5:5:4 

1     :     1     :  0 

'I.kximum  score  - 
24 

Zinc  :Sper-: 


L.S 


In  Georgia  500  seed  samples  were  sovm  per  replicate. 
FigLires  for  Yellow  Cuprocide  ana  Spergon  v/ere  missing  in  this  exper- 
iment and  \76re  supplied  for  this  table  by  tree. ting  pc.rt  of  it  as  a 
randomized  block  after  the  method  of  Love,  which  m-akes  them  only 
approximations , 


where  its  use  as  a  soil  drencn  for  this  purpose  h£  s  not  met  v'ith  success. 

Conclusions  on  Lamping-off  Control  Tests 

Thiosan  2%  appeared  to  control  damping-oif  better  thL.n  the  other  ma- 
terials, although  Fermate  1,5%  did  as  v/ell  in  3  of  the  4  tests  in  T;hich 
significant  differences  occrred.    Yellow  Cuprocide  v/as  c.  close  third, 
its  efficc.cy  not  being  signif  icc  ntly  belov/  that  of  Fermi,  te .    A  gli;nce  at 
Table  31  indicates  that  Fermate  may  be  slightly  better  th^n  the  other 
treatments  also. 

CORNELL  UNIVERSITY,  ITIIaCA,  N.Y. 
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X,  •  POTATO  SEED  DISINFLCTiJiTS 
>'..  .  ■  -    G,  H.  Clayton 


Results  from  the  19-42  cooperative'  tests  on  .disiniection  of  poteto 
seed  tubers  inaier.ted  'th^it  ■trec.tment  with  mercurial  coiapounds  frequent- 
ly-failed to -increase ■ stands  or  yields  and  the t  an • effective  non-injur- 
ious treatment  -was  needed.  -  '.■ 

In  1943  the  objective,  v/as  to  ■determine  the  relc.tion  of  various  •mercur- 
ial and  organic  toxicants  as  disinfectants  of  sued  potatoes  to  stand, 
control  of  Rhizoctonia,  •' seodpieco-decay , •■  groan  weight  of  plf.nts ,  ana  yield, 
Cooperators  located  in  11  States  made  15  cooper;.,  tivc  fii^lc  trials.  The 
cooperators  v/ere:     M„  B.  Linn,  Illinois;        E,  S:\mson,  Indic.na*  C.  V. 
Kightlinger,  M£.ssc.ciiusetts;  R,  S.  Davidson  and  G.  J.  Eidc,  liinuusotc;  J. 
A.  Pinckcrdj  Mississippi;  G.  L.  jJciTew,  New -York;  Jo  li.  McLaughlin  and 
H.  B.  Gordner,  Oklahoma;  F.  L,  Howara,  Rhode  Islcud:  C.  IT,  Clayton ,  South 
Carolina;  C,  J-  Gould  and  T.  E.  R:ndill,  Eashington;  i.nc.  G,  H.  Stc,rr, 
Vo'oming,    •  ■ 

Each  cooperator  applied  5  ^  ssignod  trectiVicnts  ana  3  TJri.'.ssigned  treat- 
ments (of  the  cooperator' s  choice)  to  V'holt  tubers  of '  ce^rtif led  seed  of 
the  varii.ty  s^oited  to  his  loca  lity.    Uiiless  stated  othtr-jist. ,  th-c  tr^^  rt- 
ments  were  applied  by  immersing  the  tubers  for  c  pproximetely  1  minutt-  in 
an  aqueov-S  solution  or  suspension  of  1  pound  of  trc/  tmg  mat^^rii/i  in  7-1/2 
gallons  of  v.'eter. 

The  treatments  were:  (1)  no  tre£.tment  (control);   (2)  S^.m^  s:  n  Eel; 
(3)  Yellovv'  oxide  of  iTiercury  2oz,  to  ' 7-1/2  gals..  Wc  t^r;   (4)  V/^tteElu  -Sp^  r- 
gon;  (5)  Formate;  (6),  (7),  ana  (e)  unessiguoao 

Three  of  the  follovang  treatments  la  r.   ehoSv.n  as  una s signed  trcc  tments 
by  each  cooperator:  ;  , 

(a)  Thiosan  ..    .     ..  . 

(b)  llercuric  chloride,  1  oz,  to  7-1/2  gels.  v.etL.r',  90  mino.  so: 

(c)  Mercuric  cjELoride,  1-1/2  oz.,  plus  commercial  .Hyciroahloric  acia, 
0.6  pint  to  7-1/2  gals  we.tLr,  5  min.  soa^^, 

(d)  Eettable  Sulfur,  StcAxffer's  megnetic-Spr;  y  (9SES)  ,  15  lbs.  to 
7-1/2  gels,  watur. 

(e)  Formalin  (40?^  formaldehyde)  0.4-?  by  volume,  90  min.  sork. 

(f)  USR  i/GOl,  {20%  dichloro-ncphthoquinont.) ,  1-1/2  lbs  to  7-1/2  grls. 

(g)  Quartol  (dimethyl  ethc.nol  octodecylaim-aoniuTi  chloride),  0.02'/  by 
voluiiit . 

(h)  DLl  (dimethyl  di(doducyl)  ammonium  chloriae)  ,  0.02^^  by  volume. 

(i)  Imul-i.rv  (dimethyl  benzj^l  dodecyl  einmonium  chloride,  20>j  aqueous 
solution)  5.0^2  by  volume. 

(j)    Sfnosced  Potato  Dip  (7,9/'  tthenol  mercuric  chloride), 
(k)    Sinox  (sodium  dinitro  ortho  cresol)  2-E  by  voluuie. 
(1)     Sinox  1%  by  vol'oiae,  10  min,  so<ak. 
(m)     Sulfur  dust. 
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Following  treatment,  the  tubers  Vvere  allov/ed  to  dry«    In  some  tests 
the  tubers  v;ere  cut  into  seedpieces  and  planted  promptly  £  i ter  treatment, 
T7hereas  in  other  tests  several  weeks  elapsed  before  planting c 

In  each  test  a  randomized  block  v/as  used  with  5  replicates  oi'  each 
treatment.    Each  plot  consisted  of  a  single  50-foot  rovv  :.nd  contc.ined  50 
seedpieces  for  yield  c.nd  stand  dc.ta  plus  an  additional  10  seeapieces  lor 
data  on  seedpiece  decay,  Rhizoctonia  infection  of  the  olcnt  stems,  end 
green  v:eight  per  plant.    The  dati.  from  the  extra  10  seedpieces  in  e.-.ch 
plot  were  obtained  by  removing  £.nd  examining  the  plants  when  they  v;ere 
about  3  inches  tall. 

In  Table  39  are  given  test  number,  loCc..tion,  variety,  stage  of  sprout 
development  when  treated,  percentage  of  seedpices  ••vith  Ithizoctonia  scler- 
otia  and  v.dth  scab  lesions  on  the  surface,  d^.tes  of  treating,  pl.:.nting, 
and  harvesting,  and  soil  type,  rec.ction,  c.nd  moisture  condition  at  pla  nt- 
ing. 


Table  39.  Loc:.tion,  variety,  and  environment:!  conditions  of  potato 
 seed  treatment  tests  —  1943  ' 


Report  from 


Test: 


Variety 


Seedoieces  ": 


no 

State 

;octo-: 

Scab 

Trfc>c  t 

: Plant 

;!  vest- 

il'xois-s- 

:Type 

:nia  ; 

;  ed^ 

;  ed 

ed 

i turu : 

13 

:I11. 

:  Irish 
;  Cobbler 

I  35  • 

c 

40 

J  4/2 

^5/1 

:9/30 

:0pt.: 

6.1:C]£:v^  loam  ' 

15 

:Ind. 

:Katahdin 

:  95  J 

5 

5/13 

^6/11 

:10/7 

:Dpt,: 

6.0: Silt  loam 

15a 

:Ind. 

:Katahdin 

:  95  5 

5 

5/13 

:6/l5 
:  5/14 

ao/16 

:0pt. : 

5 ,2:Muck 

23 

:Mass . 

: Chippewa 

:  46.5: 

28.5: 

5/10 

:0ct. 

:Opt,: 

5 .3 :Merrimac 

25 

:Minn. 

.Early  Ohio 

;  0.5^ 

4/13 

^4/16 

:8/3 

:Opt»: 

5. 8: Loamy  sand 

25a 

:Minn. 

:  Bliss 
Triumph 

,  50  . 

0 

5/8 

:5/l0 

:9/23 

iO~pt.t 

—  :Silt  loam 

25b 

:llinn. 

Red  V/arba 

.    0  : 

0  , 

5/22 

;6/7 

:9/l6 

:Opt.: 

—  :Clay  loam 

28 

:lvliss. 

:  18.5^ 

:Late 

6,7:   

28a 

: Mis So 

18,5^ 

:Lc:te 

5.5:   

36 

:N.Y,  . 

Katahdin 

.  15  : 

6  : 

5/20 

^6/10 

:10/4 

Opt.: 

7, 3: Silt  loam 

42 

:Okla. 

Bliss 
Triumph 

44.5: 

3.5: 

3/5 

:3/l2 

:6/24 

^Iry  : 

5.3:£c-ndy  loam 

45 

:R.I,  • 

Irish 
Cobbler 

5  t 

<1  t 

4/21 

^5/17 

:8/27 

;^et  : 

5. 2: Sandy  loam 

46 

:S.C.  : 

Irish  ; 
Cobbler 

13  : 

4  : 

2/11 

:2/l2 

:5/27  . 

Opt.: 

5 o9: Sandy  loam 

53 

ilr'ash.  : 

i;hite  Rose  ' 

35.5: 

66  : 

4/29 

5/1 

:9/l5  : 

Opt. : 

—  :Sondy  loam 

58 

:Uyo.  : 

Bliss 
Triunroh 

50  : 

50  : 

etu 


liLr- 


^rlg  mjury.irom  treatment  occurred  except  that  in  test  13  mercuric 
ide  caused  aelayed  sprouting    and  in  test  23  some  pitting-  of  surfc. 
tuber;  ana  m  tests  28  c-jid  28a  Sinox  injurec.  the  sprouts V 


5a, 
ere 


cbJ.or- 

ce  of 


Te-ble 


Relation  of  disinfection  of  seed  potatoes  to 


Report  from 

i'/iean  percentage  stanc  from 

seedpieces 

trei.ted  xr. 

i-th 

Eiff . 

: Calc . 

Test 

;St£.te 

Seriie— 

iV.et.: 

\'vet. : 

:  ^"Uncts— 

rec , 

.  ttfTtl 

Sc.n  < 

ouJ-— . 

: signed 

sien . 

: value 

:trol 

Bel 

:gon  :Tnate 

san 

fur 

15 

.Ind. 

:  98 

'  96  .A 

98.8:97.2:98.4 

9808. 

96.8 

:e^4.4 

4.9 

:  8.02 

23 

fL5c.ss . 

:  95.2 

94«0:88.0:96 .U 

76  .0 

'82.8 

: j^88.8 

►  7.3 

:  7,7 

25a 

:Minn • 

:  95.2 

:  '96.0. 

'94. 0*92. 0:92. 2: 

93.6 . 

:93.6 : 

86.0 

,  4.6 

:  3.85 

36 

H.Y. 

:  90,0: 

89.2 

83.6:92.0:94.4' 

87,2 

88.4; 

— 

: f =83 .6 

I  7.9 

:  2.63 

ii^6  , 

:S.C. 

.  98  .2 

89.8 

94.0:96.0:96,0 

.  96.0 

;  — 

90.6 

:i=87.2 

:  5.4 

:  4.21 

53 

:V/ash. 

:  55.^ 

:  54.6 

55.0-49.0:  56  .6 

;  55.8: 

50,4 

:m=55,6 

.    ^  .  0 

:  4.47 

13 

:I11. 

:  69.2 

59.6 

•59.6:58,4:61.6 

56.8' 

62,4 

:e^4.0 

:  IIS 

:  0.85 

15a 

:  Ind , 

:  96  .A 

.  93.6 

94.0  •  91 .6  : 93 .6 

93,2 

94.8 

: e=93 .6 

:  NS 

:  0.64 

25 

:Minn. 

.  88.4 

93.6: 

93 .6  : 91.6  :92,4 

93.6 

93  :z 

90.4 

:  US 

Si  0.30 

25b 

rl.linn. 

:  82./+ 

'  ci8 .  c> 

91.6:86.4:79 .6 

'  83.6 

71.6 

:84,8 

:  NS 

:  0.49 

U2 

;Okla. 

'  91.2 

:  89.6 

91.2:95.2:89.6 

91.2- 

92.4 

16^86. 0 

:  US 

:  1.95 

U5 

iR.Io 

100.0. 

100,0 

99.2:99.6:99.6 

100.0' 

:g=99.6 

:  NS 

:  0,64 

:h=99.6 

58 

•\^yo. 

96.0, 

98.0 

99.2:99.2:99.6 

98.0 

99.2, 

:e=98.4 

•  NS 

:  1.41 

Aver£.ge  for. 

sign,  tests 

95.4 

93.2; 

92.9:93.0:95.4: 

except  53 

ercentaiee  of 


^See  page  46  for  treatments  indicated  by  the  letters 

Average  no,  of  plants  from  50  seedpieces  per  plot  rather  than  percent  of  seed 
pieces  proaucing;  plants .   "  


Table  40A.    Numteer  of  tests  in  which  the  average  percentage  stanc.  for 
any  one  treatment  is  significantly  higher  than  that  for  each  other  treat- 
ment,  and  relative  value  of  the  treatments  for  the  siR-niiiCcnt  tests 

Numbej:.  of  ..tests  in  v/hich  the.tre^ 
the  iirst  coIuKui  is  better  ■ 


Treatment 

•Seme san: 

:y.'ett6ibl€: 

tree  tments^ 

Control 

.  Bel 

:  HgO 

: Spergon 

: Fermate  ; 

Control 

1 

:  0 

t  _i- 

0 

2 

Semesan  Bel 

0 

:  0 

:  1 

0  : 

1 

Yellov;  oxide  of 

mercury 

0 

0 

X 

0      '  : 

1 

Tv'ettable  Spergon 

0 

T 

:  1 

0  : 

2 

Fermate 

0 

1 

:  1 

:  2 

.  4 

,oiiiL.nt  m 
nc.n 


.elative 
value  of 


-Maximum  value  for  any  trec..tment  is  20 


U9 

T^ble  i^l.    Rel£.tion  of  disinfection  of  seea  pot£ctoes  to  control  of  Rhizoc- 


tonia  lesions  on  steins  of  pl£.nts  —  19^3 


Report  froir 

:             Llean  Rliizoctonia  inaex^ 

Cclc, 

icSb.  ObcuUe 

:        :Seme:  :V.'et,: 

1 1  c  u  . 

rec  o  ' 

1 

no.? 

:Con-:san  :  IIgO:Sper:Fer- 

Thio 

Sul- 

signec: 

sirn . 

vi..lue 

• 

^troliBel           I  son  :inate 

san 

fur 

HCl'' 

13  :I11- 

.-0.22:0.13:0. 22:0. 23:0, 22 

0.25 



0.10 



e=0.056 

C.0-96 

43.9 

15a  :Ind, 

:0. 47:0. 11:0, 03:0. 41:0. 53 

0.47, 

0.39 

— 

\  —  : 

6=0,608 

0.122 

o  1 

36  :N.Y, 

:1. 08:1. 14:0,97:0.63:0.2a 

0.43 

1,05 

f --^0.809 

0.557 

3.0 

U5  :R.I. 

:::::, 
:0, 23:0. 13:0. 15:0. 28:0. 33 

0.30 

— 

.  — 

— 

g=0.42 

.0.158 

3,1 

% 

:        :        :        :  : 

h=0.30 

; 

53  :Wash. 

:        :        :        :  : 

:0. 31:0. 14:0. 40:0. 25:0. 20 

0.44 

— 

— 

'0.09 

m=0.330 

:0.204 

.  3ol 

23  rMass. 

:0. 78:0, 38:0. 52:0, 93:0. 35. 

— 

0.73 

1.15 

j =0.534 

NS 

2.0 

25  :Liinn. 

:0.16:0. 12:0 ,17:0. 15:0. 17, 

0.18 

0.21 

.0.12 

.  NS 

1.8 

25a  :Minn. 

:0.26:0, 13:0. 16:0. 26:0. 23' 

0.16 

0.24 

0.14 

.  ITS 

2,3 

25b  :ivlinn. 

:0.20:0,2u:0o20^0„20:0.17. 

0.22 

0.20 

0.21 

IIS 

:  0.3 

U2  :Okla. 

:  0 . 40 : 0  . 2  5 : 0 , 3  5 0  -  2  ■  <^ :  0 . 36  : 

0.34 

0.32 

e=0.274 

NS 

0.9 

U(:>  :S.C. 

:0. 04:0. 00:0. 00: 0.00: 0.00: 

O.ol 

0,00 

i=0.030 

NS 

.  2.2 

Average  for 

si^n.  tests :0. 46 :0 .33 :0 .36 :0 .36  jO.30; 

0.38, 

^Each  of  10  plants  per  plot,  according  to  the  amount  of  Rhizoctonia  infection 
of  stem  or  rhizomes,  was  assigned  into  one  of  5  classes:    O=^i0  infection; 
l=slight  shallow  reddish  discoloration;  2=considerQble  shallov;  reddish 
lesions;  3=sunken  lesions;  4=complete  girdling  or  decov  of  stem  or  rhizomes. 
Rhizoctonia  index  for  each  plot  calculated  by  multiplying  the  number  of  plcnts 
in  each  class  by  the  number  of  the  ct.ss,  total  those  products  and  divide  by 
4x  the  number  of  plants  examined. 

^See  pag:e  46  for  treatments  indicated  by  the  letters.  


Table  41A.    Number  of  tests  in  v/hich  the  mein  Rhizoctonia  index  for  one 
treatment  is  significantly  less  than  that  for  each  other  treatment, 
and  relative  Vc.lue  of  the  treatments  for  the  si.9;nif icc\nt  tests  o 


Numb'^.r  of  tests  in  v;hich  the  trcc  tment  in  the 
first  column  was  better  than 


Treatment 

Control 

Seme san 
Bel 

ligO 

:\;ettable 
: Spergon 

: Fermate 

rlhiosan 

: treat— 
;  merits'^ 

Control 

0 

0 

:  0 

;  0 

:  0 

:  0 

Seme san  Bel 

1 

:        3  ' 

;  4 

:  12 

Yellov;  Oxiae 

of  mercury 

\  1 

:  0 

:  1 

:        2  , 

2 

:  D 

Viet  table 

Spergon 

0 

0 

:  0 

0 

0 

0 

Fermate 

1 

1 

1 

:  0 

1  : 

4 

Thioscn 

1 

1 

0 

:  0 

0  . 

2 

Relative 
V£.lue  of 


:vlaximum  value  for  any  trei.tmen- 


50 

Table  42.    Relation  of  disinfection  of  seed  .poteitoes  to  seedpiece  decay 


—  1943 


Report  from 

; Percentage  of  seeapiece  decay  from;  seed  treated  vdth  :Diff , , 

Calc, 

Test 
no. 

:Stc.te 

: Con- : Seme: 
itrol:san  :  IlgO 
:        :Bel  : 

:V/et.  :Fer-:Thio 
:Sper:mate: san, . 
: gon  :  : 

.Wet.:HgCl2 
:Sul-:  liCl 
•fur  : 

HgCl2 

^Unas~:req  .; 
signed: sign o . 

13 

15a 

25a 

25b 

36 

;I11. 

Ind. 

Minn , 
•Hinn, 
:N.Y. 

tl2.0:  2,0:10.0 
10.6:  6.0:  0 
;28, 0:14*0:  2.0 
'21.6:  0,8:  3.2 
62.0:46,0:30.2 

:20. 0:26. 0:10.0 
:11.0:  2.0:  6.6 
:12.0:  8.0:36.0 
:14.8:  0.4:  1.2"^ 
:69.4:66  .6:80,0 

:  —  :  10,0 
:36,4:  — 
:68.0:  4.0 
?30.2:  2.0 
•73.0: 

:e^l4i0:  11.8 
;e=  2.2:  7.4 

—  :  19.4 

—  I  5.9. 
.f=7r,-6:  22.3 

3.18 
21,1 
10,7 
32,1 

4.5 

23 
42 

45 
46 

iMass,  • 
;0klci.  ^ 

•R.  I. 
S.C.  ; 

■4.6:  4.4:  7.4 
0    :•  2.0:  4.0 

0     :  0     :  0.0 
.  • 

0:0:0 

■  8.0:  6.6:  — 
:  4.0:  4.0:10.0 

2,0:  2,0:  0  ; 
5  0    :  0    :  6.0 

—  :  15.4 

16.0 
.  0 

7.2:    NS  ; 
e=.  2.0:    IIS  , 

:g=  0    :  NS 
h:=  0  •  : 

i=  0    :  NS 

0.9 
0.6 

:  0.8 
:  1.0 

Average  for; 
sign,  tests; 

26.8:13.8:  9.1 

25.4:20,6  :  26  .7 

51.9: 

^See  page  46  for  treatments  indicated       the  letters 


Table  42A, 


Treiitment 


Number  of    tests  in  v/liicli  the  -average  percentage  seedpiece  de- 
cay for  one  treatment  is  signif icc.ntly  less  th£.,n  that  for  each 
other  treatment,  and  relative  v^..lue  of  tlie  trectments  for  the 
significant  tests.  ■  


Number  of    tests  in  which  the  treatment  in  th^ 
column  was  better  than 


xirst 


: Control 

: Seme san: 

HgO 

rl/ettable 

Fermate : 

rhiosan 

• lettable; 

treat- 

:    Bel  : 

SSpergon 

: Sulfur  ; 

iilents^ 

Control 

:        0  : 

0 

.      .  0  ; 

1  : 

0 

3  : 

4 

Seme san  Bel 

:  1 

0 

1  : 

2 

4  : 

10 

Yellow  oxide 

of  mercury 

:  4 

:        0  : 

:        3  : 

<i  : 

2 

4  : 

15 

Vjettable 

Spergon 

1 

:       0  : 

0  • 

0  : 

T 

X 

■  3    ■  ■: 

5 

Ferraate 

3 

0  : 

0 

2  ; 

1 

3   •  : 

' '9  : 

Thiosan 

1 

;       0  : 

0 

1  ; 

1  : 

:        y  ■  ■ : 

6  ' 

Vjettable 

Sulfur 

0 

0  : 

0  ' 

:  0 

0  : 

0 

0  , 

.vlaximum  value  is  29  for  any  treatment  ey^cept  hettable  Sulfur  I'or  v/hich 
it  is  24 
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Table  UU.    Relation  of  disinfection  of  seed  potatoes  to  yield  of  U.S. No 


Report  from 

:  AvePc^^e' vield  (lbs.)  of  No.  1 

pot£:toes 

iTdfi, 

.C£-lC, 

Test: 

;Seiiie:        :Wet,  ; 

.Het, 

:  ^Unas*  req 

no.  :St£.te 

:Con-;s£:n  :  HgO  :Sper-:Fer- 

Thio 

Sul- 

illgCls 

:HgGl2 

:  signed ' 

.sign- 

value 

• 

:trol;Bel           J  gon  :mate 

S£J1 

fur 

:  HCl 

25b  :Minn.  • 
28    :Miss.  : 

:        :        1  : 
i^3.7:53.0:a,2;  39,3?A7,2 
:        :  1 
6.6:  6.1:  .^.1:    6.9:  3.7 

:U.3' 

3^.0 

\  1,6.0 

J    A. 5 

'k=  0.7 

.10.2 
t  5.3 

:  2.57 
16.36 

28a  :Miss. 


11.4:  7 


10 


12.9 


16.8 


10.5 


1=  1.0 

k=  1.2 
1=  1.9 


8.5 


42.60 


36     :N.I.  J 

32.8:34.9 

38.5 

.  28.6 

29'.  1 

29.1 

32.3 

:f=34.1 

5.2 

.  3.69 

42  :Okla. 

a4.5:12.5 

14.1 

:  17.9 

12.2 

15.0 

!  19.5 

:e=14.0 

.  3.2 

:  5.19 

53  :Wash. 

ai.5:12.9 

13.3 

:  9.7 

5.7 

3.8 

:  7.0 

m=  8.1 

5.6 

:  3.17 

13  :I11. 

:  1.7:  1.4 

'  1.8 

:  2.1: 

1.8 

.  1.3 

1.7 

'6=  2.0 

NS 

.0.9 

15  :Ind. 

27.1:25.0 

26  .8 

^  25..3' 

25.5. 

26.3: 

24. B 

:e=24.0 

:  NS 

.0.6 

15c.  :Ind.  : 

►34.8:34.7 

.31.7 

'  31.3 

33.2 

:29.9: 

35.1 

•  e=36  .6 

:  NS 

.  0.76 

23     :Mass.  : 

57.7:62.4 

'59,4 

:  53.9' 

:58.1; 

:  63.5 

53.3 

:j=53.9 

NS 

0.36 

25    :Minn.  : 

.94.0:94.4 

.98.8 

:101.1 

:90.0' 

92.4' 

104.8 

:  84.7 

NS 

'  1.04 

25a  :ivUnn.  : 

34.3:34.9 

35.8 

:  32.0 

.33.5 

30.1: 

34.2 

:  34.0 

NS 

.  0.65 

45    :R.I.  3 

22,2:21.3 

23.2 

21.0 

•22.7 

21.2: 

'g-22.6 

NS 

:  1.70 

.h=24.9 

46     :S.C.  • 

31.4:29.8: 

'30.1 

29.2, 

27 .6  i 

29'.  8: 

26.0 

i=27.5: 

NS 

•  1.06 

58    :V.yo.  , 

53.2:52.8, 

55.6 

.  55.6- 

50.4: 

51.4: 

49.4: 

e=55.8: 

NS 

1.03 

Average  for, 

si^.  tests, 

20.1:21.1: 

20.3 

19.2: 

19.1' 

Average  for 

non-sign. 

tests 


39.3:39.6 


40.4 


39.7 


38.1 


Average  for 
all  tests 


31.8:32.2 


32.3 


31.5:30 


^See  page  46  for  tree  tments  indicated  by  tlie  letters 


Table  44A.    Nuiaber  of  tests  in  vmich  the  average  yield  for  one  treatment  ii 

significantly  better  than  th£  t  for  e£.ch  other  treatment,  end 
 relctive  value  of  the  tre^.tments  for  the  si^if leant  tests. 


Treatment 


Number  of  tests  in  which  the  treatment  in  the 
first  column  Wc.s  better  then 


:  Control 

: Semesan 
:.  Bel 

:  HgO 

:'..ettable 
r Spergon  - 

.Fermate 

: Thiosan 

: treat- 
ments^ 

Control 

:  0 

:  0 

0 

1 

:  1 

2 

Semesan  Bel 

:  0 

1 

2 

2 

.  A. 

:  7 

Yellov;  oxide  of  mercury 

1 

0 

1 

*i 

6 

\7et table  Spergon 

1 

1 

1 

1 

1 

5 

Fermate 

:  0 

1 

:  0 

0 

0  : 

1 

Thiosan 

0 

:  0 

:  0 

0 

0 

0 

Relati-\« 
value  of 


^Ivk.ximura  value  is  28  for  any  treatment  except  Thiosan  for  which  it  is  20 
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Effect  of  Seed  Trectment  on  Stcnd  of  Plc^ntSo    Tcble  ^0  con tr ins  r.  sum- 
mary of  the  stc.nd  dLta  from  13  tests  after  they  had.  been  anrlyzed  as  ran- 
domized block  experiments.    Only  6  of  the  13  tests  v/ere  significant  at 
the  5p  point.    The  data  of  final  stand  co-ants  in  Table  AO  are  summarized 
in  Table  4-OA  to  shov;  in  hov/  many"  of  the  6  significant  tests  each  assigned 
treatment  is  significantly  better  than  each  other  treatment  and  also  to 
indicate  the  relative  values  of  the  treatments  in  affecting  stands.  The 
relative  values  obtained  by  totculing  the  number  of  tests  in  v/hich  the  in- 
dividual tre^-tments  were  significantly  better  than  the  other  treatments 
indicate  that  no  trei  tment  v/r.s  significantly  better  than  the  control  in 
any  test,  and  that  Semesan  Bel,  yellov;  oxide  of  mercury,  Spergon,  and 
Fermate  did  not  differ  greatly  in  their  effect  upon  stand.    It  should  be 
noted  that  in  several  of  the  tests  in  which  mercuric  cliloride  or  acid- 
mercuric  cliloride  v/as  used  a  significant  reduction  in  strnd  resulted  in 
comparison  i/ith  the  untreated  control. 

Since  early  stand  counts  record  more  clearly  zaiy  delay  in  emergence 
thrtt  may  result  from  treatment  than  do  final  standi  counts,  such  data  were 
taken  in  tests  25,  25a,  25b,  A2,  and  ^6 .    Only  2  of  the  5  tests  Yiere  sig- 
nificant.   Acid-mercuric  chloride  and  yellow  oxide  of  mercury  in  both 
tests,  anc  Semesan  Eel,  Fermate,  and  Imularv  in  one  test,  had  significant- 
ly lov;er  stands  than  did  the.  untrec,ted. 

Effect  of  Seed  Treatment  on  Hhisoctonia  Stem  Infection,    lata  on  Rhiz- 
octonia  infection  (Table  4-1)  on  the  stems  of  plants  from  10  seedpieces 
from  each  plot  v;ere  taken  in  11  tests,  5  of  which  \;ere  significant.  The 
Rliizoctonia  control  d£.ta  are  summarized  in  Table  AlA  to  shov:  in  hovi  many 
of  the  5  significant  tests  each  treatment  is  signifies ntly, better  than 
each  other  treatment  and  clso  to  indicc.te  the  relative  values  of  the 
treatments  in  controlling  Rhizoctonia  infection,    A  significant  reduction 
in  Fchizoctonia  infection  was  attained  in  2  tests  -jith  Semesan  Bel  and  in 
1  test  each  i?ith  yellov/  oxide  of  mercury,  Fermate,  and  Thios:-n. 

Effect  of  Seed  Treatment  on  Seedpiece  Decay.      Data  on  seedpiece  decay 
(Table  4-2)  v/ere  taken  on  the  10  seedpieces  per  plot  that  were  removed  for 
the  Rhizoctonia-control  data.    Five  of  the  9  tests  were  significant.  The 
summarized  data  (Table  /.2A)  show  that  yellow  oxide,  of  mercury  and  Semesan 
Bel  were  the  most  effective  trec.tments  in  reducing,  the  amount  of  seedpiece 
decay,  whereas  i.^ettable  Sulfur  increased  it. 

Effect  of  Seed  Treatment  on  Green  Weight  of  Plants.    Since  disease  con- 
trol, injury,  or  stimulation  by  treatment  could  be  reflected  in  the  green 
v;eight  of  the  plants,  such  dcti.  (Tcble  4-3)  v/ere  tr.ken  in  10  tests  on  the 
plants  removed  for  data  on  Rhizoctonia.  infection.    Data  from  6  of  the  10 
tests  were  significc.nt  and  i.re  summarized  in  Tc-ble  ^3A.    The  data  seem  to 
inaicate  that  YJettable  Spergon  may  have  been  stimulatory,  for  the  increase 
in  green  weight  per  plant  from  its  use  c^.n  not  be  attributed  to  Hiiizocton- 
ia  control  as  might  be  the  case  with  Semesan  Bel. 

Effect  of  Seea  Trer.tment  on  Yiela.  The  yield  data  for  the  15  tests,  6 
of  which  are  significant,  are  summarized  in  Tables  44  ana  A/^k,    Among  the 
reasons  for  low  yields  in  several  tests  v/ere  late  planting,  drought,  or 
insect  damage.    In  only  2  tests  did  any  treatment  significantly  increase 
the  yields  of  No.  1  tubers  in  comparison  with  the  control.    In  test  4-2 
Spergon  and  mercuric  chloride  ?7ere  better  than  the  control  and  in  test  36 
yellow  oxide  of  mercury  was  better.    The  relative  v£.lues  for  Semesan  Bel, 
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Table  45 3  Relation  of  disinfection  of  seed  potatoes  to  control  of 
 RliizQctonia  c.nd  scc.b  on  tubers  —  1943  


p!e  ooi 

"t  froE 

Scc.b 

Test: 

StL-te 

;      Riii  z  0  c  t  onio. 

X: 

TA  f  f  • 

no  < 

VtvXU.fcJ 

cji  cm  • 

111, 

,  None 

1  7 

15 

Ind, 

;  Hone 

8.1 

•   2  7   •nn"nt,^"nl  0 

'SemeSc^n  Bel             6  2 

:HsO  5.1 

•          2S"DGr2"on  0.5 

\          ^Fermate  2.0 

;          :Thiosan  1.0 

\          :Formc.lin  6.8 

;          :\7et.  Sulfur  0.2 

15a  , 

Ind, 

: Slight  to  noder- 

'  4.4 

;  4.7  : Control  10.1 

:  ate  infestation 

:          :Semesan  Bel  10.3 

;  of  small  sclero 

:          :Hg0  11.9 

:  tia  on  all  tubers 

:          iSpergon  5.4 

:         :Fermf.te  3-9 

:          :Thiosan  4.2 

:          : Formalin                 8 . 5 

\          :V.'et.  Sulfur  3.2 

^'Ic^SS  • 

:iIot  significant 

:  1.7 

:  NS  : 

25 

.rione 

: Slight  sc^/D  on  tubers  from  cill  plots 

28 

Mi  s  s  a 

:IIone 

: Uniformly  serious 

l.i-LSS  a 

•None 

: Uniform  on  all  tubers 

■*  i  1  i  Ti  TT 

i.iJ-iXii  a 

:Not  significcnt 

J          J  NS  : 

36 

II  oY . 

:None 

:Tr:.ce 

of  scab  on  tubers  from  all  plots 

:IJone 

:No"  sc( 

.b 

45 

R,I, 

;"F"value  3.08; 

:     1.01:iJS  : 

:  only  HgO  and  DLl 

;  sign,  better 

;  th<:.n  control 

46  ! 

SoC. 

:IIone 

:rTo  scab 

.53  : 

:Not  significc.nt 

alo  scab 

:  "F"  v:,lue  1.9 

^-Tiie 

sc£..b  index  lor  tests  15  J 

:nd  15a  was  calculated  by  dividing  the 

yield  of  Be 

"xh  plot  into  sccb- 

-free, 

slightly,  moderctely,  and  severely 

scc.bbed  classes;  assigning  nuraerical  values  of  0,  1,  2,  or  3  to  those 
classes;  then  multiplexing  the  weight  of  tubers  in  each  cI/lss  by  the 
class  value.    The  sum  of  the  resulting  values  was  then  divided  by 
3  X  the  total  weiglit  of  tubers  exc.mined  and  then  multiplied  by  100. 
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yelloY?  oxide  of  mercury,  and  Wettable  Spergon  were  slightly  higher  th^n 
that  ior  the  control,  Ferniate,  or  Thicsan, 

Effect  of  Seed  Treatrxient  on  Amount  of  Rhiz^octonia  and  Scab  on  Tubers . 
Data  on  ^thizoctonia  control  on  tubers  (Table  U^)  were  taken  at  harvest  by 
assignirig  the  lot  of  potatoes  from  each  plot,  according  to  the  estiinoted 
amount  of  tuber    surface  covered  with  sclerotia.of  the  fungus,  into  one 
of  the  following  classes:    0,  no  sclerotia;  1,  a  trace;  2,  slight;  3, 
moderate;  or       severe,    Sclerotia  on  tubers  v/cre  reported  in  5  of  11 
tests.    In  oily  1  test  did  any  treatment  significantly  reduce  the  amount  of 
Rliizoctonia;  in  that  test  yellovr  oxide  of  mercury  caused  the  reduction. 

Data  on  control  of  common  scab  (Table  /^^5)  v/ere  taken  at  harvest  by  as- 
signing the  lot  of  potatoes  from  each  plot,  according  to  the  estimated 
amoijmt  of  tuber  surface  covered  xvith  scab  lesions,  .  into  the  following 
classes:  0,  no  scab;^l>  a  trace;  2,  slight;  3,  moderate;  or  4-,  severe. 
Scab  infection  occurred  in  10  of  13  tests.    Ilov/ever,  scab  infection  data 
were  significant  only  in  the  2  tests  from  Indiana,  scab  being  significant- 
ly reduced  by  Spergon,  ^ernate,  Thicsan,  or  Wettable  Sulfur  in  one  test 
and  significantly  increased  bj-  Semesan  Bel,  yellow  oxide  of  mercury,  or 
formalin  in  the  other.    The  yield  of  scab- free  No,  1-size  tubers  for  Wet- 
table  Spergon  in  test  l$a  v/as  significantly  higher  than  for  the  control, 
Semesan  Bel,  yellow  oxide  of  mercury,  or  Thiosan.    In  test  15  the  yield 
of  scab-free  iTo.  1-size  potatoes  "for  the  control  was  the  highest  of  any 
treatment  although  only  that  for  forobalin  was  significantly  lower  than 
the  control .  ■ 

Summary  of  Potato  Seed  Treatment  Data  for  194-3.    Summarizing,  the  data 
indicate  that  for  yield  the  relative  value  of  Semesan  Bel,  yellow  oxide 
of  mercury,  or  -Vet table  Spergon  was  only  slightly  rAgher  than  that  of  the 
control;  for  stand,  the  untreated  control  was  b&st;  for  control  of  seed- 
piece  decay,  yellow  oxide  of  mercur^^  v/as  hignestj  Semesan  Bel  and'Fermate 
being  next;  for  control  of  Rhizoctonia  on  stems , .6emesan  3el  was  highest, 
yellow  oxide  of  mercory  and  Fermate  being  next;  for  g;reen  v/eight  -per  plant 
l.'ettable  Spergon  was  liighest,  Semesan  Bel  and  Fermate  next  in  order. 

In  general,  the  data  tend  to  support  the  results  of  the- 194-2  trials,'. 
T/hich  indicated  that  disinfection  of  st^ed  potatoes  is  frequently  not 
profitable. 

SOUTH  CAROLINA  TRUCK  EXPERIMENT  STATIOU,  CHAHLESTOK 
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XI.    SI-IAP  3EAIT  SEED  TREATMENTS 


J.  C.  Uclicer  cincl  W,  W.  Hare 


Seed  of  Green  Refugee  beans  were  treated  in  a  rotary  seed  treater  v;ith 
trie  lolloY/ing  raatcrials:  Spergon  at  0,2%  (0,5  oz.  per  15  lbs.  of  seed); 
Fermate  at  0.2)C;  and  Arasan  at  0,125/r>, 

Five  replications  of  100  seed  each  from  these  treated  lots  and  from  an 
untrjated  control  were  sovm  under  field  conditions  in  the  locc.lities  de- 
scribed in  Table  46.  The  planting  dates,  soil  type,  reaction,  and  mois- 
ture at  time  of  planting,  precipitation,  minimum  and  maximum  daily  tem- 
peratures from  planting  to  average  date  of  emergence,  and  averr.ge  numbtr 
01  days  from  planting  to  emergence  are  also  givei  in  Table  46. 

Table  46.    Location,  time,  and  environmental  conditions  of  green  bean 


seed  treatment  tests  in  1943. 


lieport  from 

:Plant- 

Air 

•Days 

Test 

:  State 

:ing 

Soil 

: Rain- : 

temper- 

to 

no. 

:g£  te 

I      Type  : 

pH 

Lloisture 

Lfall  : 

ture 

em- 

: 

\lin  .Max 

erge 

In,  : 

°F. 

11 

:Gc. 

:5/8 

:Clay  : 

5.6 

.  Dry 

2.08: 

43-98 

13 

28c 

::.iiss . 

:4/2 

:0cklocimee: 

5o7 

•Opt. 

0,87: 

43-89 

:  8 

52 

:Uc  sli. 

:5/l9 

: Sandy  loam: 

5.7 

iTJ 

0.83: 

37-76 

28b 

:Iviiss . 

^4/21 

: Sandy  locm: 

6.7 

Opt. 

0  : 

39-85 

\  6 

6 

:l/29 

:Fine  sandy: 

6,5 

Opt. -dry 

0.28: 

28.3- 

11 

:     loam  % 

83  o4 

36 

^6/16 

:Silt  loam  : 

7.3 

.Dry 

1.74: 

59-96  ' 

:  13 

57b 

:V,is, 

I  A/21 

:Silt  loam  : 

6.2 

:Opt. 

1.38: 

28-81 

19 

12 

: Idaho 

1 5/21 

:Silt  loam  : 

6.9 

'Opt. 

38-76 

9 

57a 

:'.;is. 

:5/20 

:Silt  loam  : 

6.2 

Very  wet 

•  0.43: 

46-80 

:  8 

51 

:Va. 

:5/6 

:Silt  loam  : 

5.9 

Opt. 

.  2.49: 

54-96 

:  11 

28a 

iiiisSo 

.4/1 

:Dry 

0,06: 

48-88 

•  10 

22 

::.iass . 

:5/6 

i^z:.VL(lir  loam: 

5.9-6 oO 

:Opto 

2o42: 

34-85 

\  13 

U 

:Pa. 

:5/6 

:Clay  loam  : 

6.8 

• Opt  o -dry 

2,65: 

42-86 

•  9 

47 

:S.C. 

\L/22 

: Sandy  loam: 

5.8 

:Opt. 

:  1.61: 

42-88 

7 

17 

:Iov;a 

:5/8 

:Clay  loam  : 

6.8-7.2 

Opt. 

In  Table  47  are  the  data  from  the  various  locc.lities  showing  the 
average  number  of  seedlings  for  each  treatment,  calculc.ted  F  vilue,  and 
the  minimum  aifference  in  the  means  required  for  significc nee .    It  may 
be  seen  the t  there  were  significant  differences  in  only  3  of  the  15  tests 
end  each  treat.aent  was  significantly  better  thc.n  the  check  in  2  of  the  3 
locations. 
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Tc-ble  in ,    Summary  of  individual  seed  trer  tment  tests  v/ith  Green 


Refugee  beans;  anc.lyzed  as  randoraized  block  tests. 


i  CO  u 

no  • 

number  of  seedlings 

Ut. JLV-U.-1.C.  UtJL- 

F  Vc-lU€ 

i          C  7^         rr  f'\ 

\  oper^on 

:    r  ex  mc  te 

Arasan 

unecjrv 

J.  J. 

.  con 

pp  .0 

^  ft 

/'ftp 

.0 

P4.<: 

/  Q  P 

n  ftp 

IT  ft 
it  0 

'7  /  n 

/4  .u 

7/  / 
'4.4 

f!  HQ 

I'JO 

<.o  u 

J  .0 

f  u  ,u 

6',  / 
.4 

1  0^=; 

-L  .vj^ 

u  0 

A 
u 

/  ^  •  o 

f  y  ,u 

.0 

ftp  0 

PI/ 

iJft 

iv  0 

71  J 

7  '  A 

7ft  A 

71  ft 

1  "^Z 

-I  ft 

:  61.2 

67.0 

61  0 

0  Ql 

12  , 

77.6 

81.2 

82.8 

78.0 

1.07 

:  NS 

57a  , 

79.2 

'  79./. 

83.8 

81.4 

0.9/. 

NS 

51  , 

85.2 

86.2 

86.0 

87.6 

0,26 

NS 

2Sa  « 

87.8 

.  91.2 

89.0 

88.6 

0.781 

:  MS 

22  ! 

84.8 

:  88./, 

87.6 

Bl.U 

/..I3 

89.2 

87./. 

89.2 

83.0 

.  3.58 

I  /..75 

A7 

93.8 

:  38.4 

85.4 

83.3 

.  11.2 

17 

83.0 

83./. 

86.6  : 

84.0 

2.55 

I  IIS 

Table  /.8.  Summary  of  group  analyses  of  tests  v/ith  Green  Refugee 
 beans  in  1943.  


No .  of 
loca- 
tions 

Average  r.U::iber  of  seedlings  leverage 

:  error 

F  v£.lue 

MSD 

Spergon :  Feri-iate 

Arc  san 

'  Check  z  YL.r , 

77.71  :  78,63 

78.91 

i  76.76  :  35.20 

1.887 

IIS 

In  Table  /.ft  are  the  data  from  a  group  an:,lysis  of  the  combined  tests 
(method  of  E.  B.  Roessler  and  L.  D.  Leach).    When  test  11  was  omitted  the 
remaining  I4  tests  forn^sd  a  homogeneous  group.    It  may  be  seen  tiiat  there 
were  no  significant  cd.f  iierences  in  the  combined  analysis. 
UNIVERSITY  OF  \;iSC0i:SIi:,  kADISOh 
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XII.    CUCU:iBLK  SIEL  Tr^ZATIuEITTS 
S.  ?.  Eoolittle 


Lhe  cucumber  tric.ls  vere  conQuctec  in  3  Stc  tes.    Tiie  seed  \7l.s  tree  tec. 
T.-it^i  Yellou  Cuprocide  (1.5;3),  LrL.SL.n  {0.3%),  t-na  Spergon  (0.3/').  {^-H 
percentc.ges  c^re  by  vreignt  of  seec) .    Four  oi  tue  tri^-ls  ^.^ere  lacde  in 
the  greenliouse  c.nd  5  in  the  field.    DlXl.  v;ere  b£,sea  on  tottl  emergence 
i  na  7  of  the  9  tests  gcve  significc.nt  results,     ihe  other  2  tests  v;ere 
loGu  through  v;e£.t:ier  £,nd  insect  dc.nc.ge. 

Telle  /^l.    Locetion,  tiue,  inc.  enviromnentc-l  conditions  for  9  cooper- 

 £  tive  cucumber  seec.  treatment  tesLs  conuucLed  in  1943  

leys 

to 
emerge 


iLeport  iroi 
te 


i  es  u  J  o  uc 
no.  I 


_?lcnt. 

:ing 

;Q£.te 


boi^i.  concit-ion,^ 


:i.ioisture:  Soil 


X in-: Air  tem- 
'all  ;  perature 
:  Max .  -i^in 


13  :I11 
20  .la;.:d. 

20olbMd, 
24 

31  I J 
36  :I] 
44  :P 


:i.iic] 


:4/21^ 

:4/8- 

:4/28^ 

:6/l 

:7/l7 

:6/l9 

;  5/17 


m. : 


5.6 
.4-7 
6.2 


:Wet 
:ODt 

:Opt 
,2:0pt 

:Opt 
,9:0^.t 

:0ot 


-or" 


Si.ndy  loLM 
Sandy  loara 
oi.ndy  loL,m 
St  Txdrj  lo:.m 
ss-r  fras  loara 
a 

oam 


^•ilt  lo 


Cli 


—  :  89-60 

—  :  90-67 

0.39:  92-61 
0.96:  96-46 
1.97:  89-50 


5 
6 
5 
6 
5 
9 

11-13 


^-Plc.ntec  in  greenliouse 

)le  50.    Effect  of  seed  treatment  on  emergence  of  cucumber  seedlings 


hcport  iroia: 

Emergence  from  seec  tre:  ted  rri  uh 

Eeast 
sign. 

Qiff 

Cclculated 
iipit 

value 

Test 
no , 

S"Oate 

Yellov; 
cuprocide 

Semescn. 

x:TL  SI  n 

:  Spergon 

Untreatea 
check  : 

13 

20.1 

20.1a 

24 
31 
36 
44 

Ill.^\ 
Jich, , 

jlI  J 

J.KY, 
?a.'- 

73.4 
79.8 
71.0 
25.8  : 
62.5  : 
59.4  ■ 
65.8 

68  oO  : 

78.8 
74.6  . 
-  23.6 
57.4 
53.4 
68.8 

79'.6 
83.2 
71.3 
24.8 
65.8 
62.0 
63.0 

62'.6 
:  81.6 
:  69.2 
23.2 
63.4 
61.8 
57.2 

/b 

42 .2 
62,8 
56.2  : 
12.3 
.  57.6 
48.2 
60.4 

8.68 
4.56 
7.48 
8.13 
6.40 
5.72 
3.24 

24.38 
29.67 
8.27 
3.76 
3.02 
9.90 
.  17.40 

Avert  ^ 

62.5 

59.2 

64.2 

•  59.8 

•  48.6 

f~At  5%  point 

"•^Soil  kno'Tn  to  be  iiifcstea  v/ith  Pythium  spp, 
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Table  51.    Relative  Vc.lue  of  different  protectants  in  improving 


emergence  from  cucumber,  seed 


ITumber  of 

times  a  given  treatment  (Column  1) 

Tre£.tment  t 

v/as  super: 

uor  to 

Total 

used  : 

Yellow 

Untreated 

score'^ 

Cuprocide 

Semesan 

>  Arasan 

Sper^on 

check 

Yellow  Cuprocide: 

2 

0 

1 

6 

9 

Semesan  : 

0 

►  ■  1 

1 

5 

7  , 

Arasan  : 

0 

2 

6 

:  11 

Spergpn  : 

0     .  , 

1 

:  0 

5 

■  6 

None  : 

0 

0 

0 

0 

0 

"-Maxisum  value  28 


Table  4-9  gives  the  locf.tions  of  the  tests,  dates  of  planting,  soil 
types,  environmentf.l  conditions,  and  average  number  of  dujs  required 
for  emergence  in  the  different  trials. 

The  data  on  seedling  emergence  ana  their  statisticcl  significance  are 
shorn  in  Table  50.    Table  51  shows  the  number  of  tests  in  v/iiich  any 
given  treatment  was  significantly  superior  to  any  one  of  the  other  trec.t- 
ments  and  furnishes  a  basis  for  determining  the  relative  value  of  any  of 
the  treatments  in  this  set  of  tests. 

In      of  the  7  trials  (in  iJos.  13,  20.1,  20.1a,  and  2/,),  all  of  the 
treatments  gave  significant  increases  in  stc.nd  as  compared  with  the  un- 
treated checks.    In  all  trials,  at  least  one  of  tiie  tree. tments  gave  a  sig- 
nificant increase.    Arasan  appeared  to  be  the  most  effective  trec.tment 
but  the  differences  between  it  and  Semesan  and  Yellow  Cuprocide  were  not 
great;  and  Spergon,  wiiile  somev/hat  less  effective  in  the  present  tests, 
gave  significant  incre-rses  in  sti.nd  in  5  of  the  7  trials. 
BUREAU  or  PL^iT  INLUSTRY,  SOILS,  i^l  AGRICULTURAL  lUGINEERING,  AGRICUL- 
TURAL RESEARCH  /Ji^INISTRATIOII,  U.S.  EE?ARTi.iEiIT  OR  AGRICULTURE, 
BELTSVILLE,  ME. 
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XIII.    SWEETPQTi.TO  SEED  TrlEATi.iEIITS  . 
C.  J.  Nusbc/om 


Dip  trec^tments  ho,ve  been  recommended  for  sweetpotc.tocs  primcrily  for 
protection  agc^inst  such  seed-borne  dise-c.ses  l.s  blcck  rot  ( Cerc.tostou(r.llo 
f  imbrio-ta) ,  scurf  (Monilochaetes  infusccns)  ,  and  stem  rot  (Fusc.riurn  bate - 
tatis  and  F,  hyperoxy s ponirn ) .    These  treatments  clso  give  some  measure  of 
control  of  such  seedbed  orgc.nisrns  as  Pythium  sp.,  Sclerotium  rolfsii,  and 
Pihizoctonia. 

An  B  to  10  minute  soak  in  1-1000  mercuric  chloride  is  gcner^.lly  recon- 
mended  tliroughout  the  SY^eetpot^.to  belt.     Semesan  Bel  is  also  recommended 
and  widely  used  in  some  .areas.    Although  mercurial  disinfectants  have 
been  satisf^.ctory  generally,  in  many  Cc.sos  delayed  or  reduced  sprout  pro- 
duction has  been  encountered  ls  l  result  of  their  use.    Therefore,  in- 
crersing  attention  has  been  given  to  substitutes  in  the  sei.rch  for  less 
critical  materials  which  will  give  equal  or  better  performance  than  mer- 
cury compounds.    In  recent  tests  by  Dr.  H.  T.  Cook  and  Er.  E.  L.  lE.rter, 
borax  has  sho\Tn  promise  as  a  sweetpotr.to  seed  tre:  tment  materie  l,  especial 
ly  in  the  control  of  black  rot.    Interest  has  also  been  shovn  in  Fermc'..te. 
Spergon  has  been  reported  to  be  effective  against  stem  rot  in  Kans-:-.s  and 
Ke?/  Jersey  i.nd  agi  inst  sclerotic  1  blight  in  South  C- rolina  but  was  dis- 
appointing in  Virginia  and  Mississippi.    In  the  introductory  tests  for 
194-3  it  seemed  c.dvisable  to  limit  the  nijunber  of  treatm.ents  to  A,  Vv-ith  the 
intention  of  expc,nding  the  progri.m  to  include  other  promising  substitute 
materials,  if  the  first  year's  results  wamnted  continuance  of  the  a'ork 
on  a  cooperative  bt.sis,    Ihe  treatments  chosen  for  l'M3  follow: 

1.  Fermate  1  lb.  plus  hydrated  lime  1  Ibc  to  12-1/2  gal.  water*"- 

2.  Mercui^ic  chloride  1-1000-"-^- 

3.  Semesan  Bel  1  lb.  to  7-1/2  gal.  water-" 
4..  Borax  1  lb.  to  6  gal„  v/ater-''-''-^- 

5.    Check,  untreated. 

-''^        Instantaneous  dip,  bedded  dry 
-x-x-      8-minute  soak,  bedded  i/et 

10-minute  soak,  bedded  wet. 

Because  of  the  difficulties  involved  in  standardizing  the  procedures  for 
a  cooperative  test  involving  diseased  material,  it  was  decided  that,  in 
the  beginning  at  least,  apparently  healthy  seed  should  be  used.  Attention 
was  to  be  centered  upon  the  effect  of  the  treatments  upon  sprout  produc- 
tion ana  the  control  of  sprout  and  seedpiece  decay. 

In  194-3,  the  test  was  conducted  by  only  2  cooperators.    The  Louisiana 
strain  of  the  Porto  Rico  svv'eetpotato  was  designated  for  each  test  but  this 
variety  v/as  not  available  in  Virginia.    Therefore  the  L-iaryiand  Golden  var- 
iety was    substituted.    The  results  are  shown  in  Tables  52,  53,  and  $4-. 
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Table  52 o    Location,  tine,  and  environuontal  conditions  iinder  which 

 sv/eetpotato  ceed  treatnent  teG^:5  \;&re  conduct.eao  

Report  from: Plant-; Planted:        Soil  conaitions  :Roin-:Days  :Totc-l 

Test: State  :ing      :     in      :Soil  :        :iioiST' : Temperature^  : fall  :to  6.-:dura- 

no . :  ; date     ;  ;  t.-yn^e  :  pll  :  tur e  :  3  P . nu  : 3  a « ra .  ;  .-merge ;  tion 

:  :  :  :        :  :  °F      :  °F.     :  In.   ;  :a£ys 

kl     :S.C.     :3/l9     :Bea^      :Sandy:  5.S:  Dry  :  76.5  :  60,0  :3o2AC:31-39:  67 

:  :  :  :  loam:        :  :  :  :  :  : 

51    :Va.      :3/30     :Frame'^  iSand  :  6.3:  Dry  :  75./.  :  67.1  : 2 .99^ :^9-3Q :  8/. 
^  Average  of  daily  soil  temperature  readings  taken  throughout  totcl 
duration 

^  Manure-heated  bed,  covered  v.dth  cloth  March  19  to  April  1,  covered  vdth 

glass  April  1  to  May  3,  uncovered  thereafter, 
^  Watered  11  times  in  addition  to  precipitation  shov.Ti 

Coldframe,  covered  with  sash  until  Hc':y  17,  uncovered  thereafter, 
^  ITatered  3  times  v;eekly  until  sagi\jere  relieved,  ^  


Table  53.    Fffect  of  seed  treatment  on  yield  of  s'.veet^otr.to  sprouts.  

Report  from:  ;  '  Sprouts  pullec  from  seed  iDiff.  :Calc. 

 :  ;      treated  v;ith^-  :req  ,   :  "F" 

Test:State  :Variety      5Fermate-::.it;rc^aric :SGmes£.n:             :Check  :sign,  :val- 
no.  \  \  ;lime  :criloride:    Bel     :  Borax  :(untr.):  :ue 

_A.»    Mee-n  Number  of  Sprouts 

Ul  :S.C.  :Port6  Rico:  1013.0::  7^7,7  :  7A2.7:  9B3.2  :  764. 0:  161.2:  6. 16 
51  :Va.  :Maryl£:nd  :  U0.5  '  300.5  :  3^2.5:  390.5  :  326.0:  IIS  :  1.89 
 \  :  Golden      ;  _j  \  \  \  \  ;  

_E.    Mean  1^ eight  of  Sprouts  in  Grams 

Ul  :SX.  :Porto  Rico:  ^222, 2  :  3O4I.S  :  3223 .4"^0/40 ,6  :3/.50,0:  735.5:  ^.50 
51    :Va.      :llaryland    :  2567  .  5  :  1398.7  :  200  5.0:19^2.5  :2127.5:  A37.5:  3.71 

;  ;  Golden      :  i  \_  \  \_  \  

^  Sprouts  pulled  3  times.    Each  treatment  v/as  replicated  U  times  and  each 
replicate  consisted  of  1/2  bu.  (25  IbSo)  of  seed  potatoes  bedded  in 
1  SQ.  yd.  of  bed  space.    To  obtain  yield  per  bu.  m^jltioly  by  2  


SUIiUviARY ,    Although  only  2  tests  were  conducted  in  19^3,  the  results  in- 
dicate that  both  Fermc.te  plus  lime  i.nd  borcx  tre^.tments  are  promising  as 
substitutes  for  the  merc-orials,  especially  if  further  investigction  shows 
them  to  be  effective  agdnst  seed-borne  diseases,    V.'ith  the  Porto  Rico  var- 
iety both  substitutes  were  significantly  better  than  the  check  £na  the  2 
mercury  compounds  in  sprout  production.    The  same  trend  was  noted  in  the 
test  ?.'ith  the  Maryland  Golden  variety  v;riere  the  data  did  not  meet  tiie  re- 
quirements for  statistical  significance,  except  with  regard  to  v:eight  of 
sprouts  produced. 
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Table  54- »    Eiiect  of  seed  treo.tnents  on  sweetpott.to  bed  diseases 


Report  -froinr 

.    :Incidence  of  aise^  se  froru 

seed  tree 

ted  with 

Test:Stat'e-  :- 
no.  s       '  -i 

Ve.riety  ■  ■:Fer]:nate-:iViercuric.:SeE-iesan: 
■ : lime      - : chloride:  Bel  •  : 

Borax 

:  Check 
I  (untr,) 

A.  Total 

Diseased  Sprouts^          •  - 

4-7     :S,C,'    :  Porto  lii  CO           :      0  ■      :^  0:0: 
51    rVcu      rLiaryland  Golden- :     .4        :  2:9.: 

0 

9 

:  16 
:  7 

_B.  Total  Decayed  Seed  Roots'^ 

A7     :S.C.     :Forto  Rico  :     35        :     ^18      :     27      :        52      :  90 

51  :Va,  ;LlarylanG  Golden  :  61  :  84  ■  :  B4  :  67  t  78 
^    16  dec£.yed  sprouts  in  Porto  Rico  check  sjiowec  Scierotjum  rolfsii. 

Other  cases  imdeterniined, 
^  After  last  sprout  pulling,  "mother"  seed  roots  dug  up  end  exc.riiined. 

Cause  of  decay  not  determixied^  


In  the  case  of  the  .^laryland- Golden  variety  there  was ;  practically  no 
difference  in  the  time  of  sprout  emergence  for  c-ny  of  the  tre£  tments . 
V/ith  Porto  Rico,  ho\7ever,  the  mercury  treatments  exhibited  marked  delay. 
The  average  number  of  dcys  iron  bedaing  to  emergence  for  the  Porto  Rico 
variety  v/as  as  follov/s:    Ferm^te  plus  lime  31.73  borax  33.2;  check,  33.2 
Semesan  Eel  37«0;  c.nd  mercuric  chloride  38.2 « 

With  the  iviaryland  Golden  vcriety,  seea  trectirient  appcrently  had  very 
little  effect  upon  the  incidence  of  sprout  aisease  or  decay  of  the  seed 
roots.    Aside  from  2  small  foci  of  Scleroti'om  rolfsii  infection  in  the 
check  plots,  the  Porto  iiico  sprouts  appeared  to  be  healthy,    V-ith  this 
variety,  however,  all  treatments  reduced  the  incidence  of  root  deccy  and 
the  mercurials  excelled  in  this  respect.    In  both  tests  the  incidence  of 
seed  root  decay  was  quite  high.    IIo\:ever,  the  role  it  played  in  reducing 
sprout  production  was  not  determined. 

SOUTirCAROLINA  AGRICULTURAL  EXPLRIRLIIT  STATION,  LEISTO  SUBSTaTIOH, 
BLACKVILLE  ....  .  • 
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XIV.     CORII  SEED  TRIATvlEIlT  TESTS 
FOR  CENTRAL  aND  NORTHLRN  STATES  REGION 

George  Sei^eniiilc  '  -  ' 

In  the  winter  of  194-3  ^  corn  seed-treatment  subconimittee  of  the  Aiaeri- 
ccn  Phytopc.thologiCc.1  Society  v;as  orgcnisecl  for  the  Central  ana  Northern 
States  Region.    The  purpose  was  to  conduct  a  coordinated  seed-treattient 
study  within  this  region.    The  program  followed  v/as  to  determine  the-  pro- 
tection offered  the  corn  -seed  and  seedling  from  ;soil-"borne  pathogens  by 
different  fungicidal  dusts.    The  identity  of  the  soil-borne  pathogens  v/£  s 
investigated,  and  also  the  influence  tliat  various  soil  and  clima-^ic  fac- 
tors might  have  upon  the  incidence  of  disease. 

Varieties  used:      ..  .  ■ 

1.  Illinois  Hybrid  960  v/hich  in  Iowa  tests  conducted  by  Er. 
C»  S,  Ready  over  a  period  of  yerrs  has  shown  consistent 
benefits  from  seed  treatment.  '' \ 

2,  A  compounded  mixture  of  seeds  of  10.  comiaercially  grown 
hybrids  (obtained  from"  a  mid-western  producer  of  li^'brid 
corn)  to  obtain  an  "average"  response  to  seed  treatment. 

Seed  treatments: 

1.  Semesan  Jr.,  1-1/2  oz.  per  bu. 

2.  Bar bak  L  (65^3  mercuric  phenyl  cyanamide) ,  1-1/2  oz.  per  bu. 

3.  Spergon,  1-1/2  oz.  per  bu, 

4'.    Arasan  (DuBay  1205-AL) ,  1  os,  per  bu, 
5.    IIo  treatment, 

-  -  For  uniformity,  measured  quantities  of  Illinois  hybric.  96O  and  eacli  of 
tlie  10  commercial  li^^brid  seeds  enough  ^ for  all  plantings  at  all  stations 
were  treated  at  one  time  EXid  place.    The  treated  seed.McS  stored  in  tight 
containers  ■  for  2-4  hours  before  counting  £Lnd  packeting,    Cuant;i:ties  of  100 
seeds  were  counted  out  (v'hich  in  the  case  of  the  mixed  hybrids  consisted 
of  10  kernels  from  each  of  the  10  hybrids  treated  alike) ,  packeted  and 
distributed    to  the  various  cooperators.    Field  plantings  were  made  vdth 
6  replications,  100  kernels  to  the  I6-I/2  foot  rovj,  rows  spt  ced'  1  foot 
apart.    The  varieties  with  their  split-plots  of  5  treatments  were  alter- 
nated ranciomly.    Plantings  on  different  dates  were  maae  in  adjacent  areas. 
The  test    locations  and  cpoperc  tors  v.'ere  as  follows: 


State 

Location  01  test 

CooDerator 

within  State 

1.     South  E£.kota 

Brookings 

W.  F.  Buchjioltz 

2.  Minnesota 

St.  Prul 

M.  3,  i:Ioore 

3.  Iov;a 

Ames 

G .  Semeniuk 

4..  Missouri 

Columbia 

C.  U.  Tucker 

5.  V/isconsin 

1.1a  di  son 

P.  E.  Hoppe 

6 .  Illinois 

Urbana 

B,  Koehler 

7 .  Indiana 

Lafayette 

A.  J.  Ullstrup 

8.  Ohio 

Wooster 

J.  D.  V:ilson  * 

6i 

Table  55.    Soil  and  climatic  conditions  under  which  corn  seed  treatment 


tests  vjere  conc-ucted. 


State; 

.Plant- 
ing 
date 

;                        Soil                  : Prevailing 
:                     condition  steiapera- 

Total     :Days  to 
rain-    t emerge 
fall^^  : 

Type 

PH 

Moisture      :  tures^ 

:Min.  Max. 

S.D.  \ 

5/5 

5/24 

6/3 

1  ^F, 

2  35.5-63.0^^ 
:  51.5-74.6 

:  49.3-69.8 

in ,  ; 

0.34  2 
•    1.20  J 
:    3.34  : 

Minn . : 

4/28 
5/4 
5/11 
5/20 

.Hempstead 

silt 
'  loam 

21.8:^      t  44. 9-59. 2^ 
24.2fS      :  47.5-62,4 
26. 5f^      I  48.8-61.1 
24.9?      :  56.4-68.5 

2.59  I  21 
•    2.68  :  19 
:     2,96  :  16 
:    2.78  :  12 

I  ov/a  ^ 

4/22 
5/2 

5/13  , 

5/22 
6/19 

Yiebster 
silty 

'  clay 
loam 

5.2  • 

Opt.,  28. 4?  I  41.9-67.0^ 
Wet,    33%      ;  44.0-64.9 
Wet,    37?      :  47  =,1-64. 5 
Wet,    33%      I  A9,S-73:i 
Opt.-            :  67.8-90.2 

I    2.20  ;  12 
I    3.24  ;  14 
:    1.98  :  11 
:    0.79  :  8 
:     0.95  :  4 

Uo ,  : 

4/28 
5/5 
6/2 
6/14 

.Opt.  : 

Tiet  : 
Wet  : 
.Opto  : 

Wis.  : 

4/28 
5/14 

Opt.              :  41  ..5-63. 6^ 
Wet               I  43.9--65.4 

111,  . 

4/21 
5/3 
5/22 
6/5 

:  Flanagan  , 
:  silt 
:  loam 

5.4 

Wet               I  56.7^ 
Wet                :  59.8 
V/et               :  66.4 
Opt.               :  69.4 

;    2o46  :  15 
:     5.15  :  13 
I    0.84  :  8 
1,34  :  6 

Ind.  : 

4/22 

5/4 

5/14 

5/26 

6/5 

•Warsaw 
:  silt  ^ 
•  loam 

5.6 

Wet                :  50.0-66 .6 c 
Wet                :  52.5-61,3 
Wet               :  55.9-^3.3 
Opt,              :  60.4-71.4 
Wet                :  60.8-71,1  • 

•    1,85  •  14 
:  10,08  i  13 
:    6.17  I  8 
0,06  :  6 
.    1,48  :  6 

Ohio  : 

4/26 
5/4 
5/14 
5/26 

6/4 

Opt,              i  48C 
Opt.+             I  52 
Wet               _s  56 
Opt,              J  68 
Dry                :  73 

^  For  period  from  planting  to  emergence  or  for  10-day  period  following 
planting  where  days  to  emergence  not  given. 
Air  temperature 
c  Soil  temperatures  at  seed  level 
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Ta^.ble  56.    Average  emergence  (-  percentage)  of  corn  in  seeci  treatinent 


tests , 


State 

:  Plant 
sing 
L  date 

;           Illinois  iiybrid  96 0           :        iuixea  Kybrias 

:          Seea  treatment 

:BiffV:        Seed  treatment 

Lirr^ 

for 
sign. 

:Non-  iSeLie 
:  treat:  sf-n 
:     ed  :  Jr, 

,Bar-:Sper: Ara- 
.bak  :  gon:  san 
D    :  : 

:  for    : Non-  :  Sene :  Bl.t-  :  Sper 
:  sign , :  tre£.t :  san :  hz± :  gon 
:          :  ed     :  Jr . :  D  : 

i-xra- 
san 

Minn . 

U/2S 
:5A 
:5/ll 
J  5/20 

;  68.7:84.0 
:  64.8:72.8 
:  66.5:77.5 
:  68.0:80.5. 

'82,5:82.7:92.5 
:63. 7:68. 0:83. 5 
;69. 8:75-3:82. 8 
75.5:81.8:87.3 

:  4.97:  71.5:83.0:80,7:79.3 
:  6.75:  71.3:80.0:74.0:75.2 
:  3.92:  71.8:85.0:82.2:82,3 
:  4.79^  71..2:8G.5:72.5:77.3 

84,7 
85.0 
83.2 

35.5 

6,13 
3,61 
5.21 
7.30 

Iowa 

.4/22 
:5/?. 
:5/l3 
;5/22 

:6/l9 

80.5:94-03 
:  78.3:85.3 
;  76.8:92.8 
:  91.2:96.7 
•  96.0:95.7 

89.5:92.8:94.5 
;85. 5:85. 8:90.0 
'82.2:91.0:93.7 
94.0:93.8:95.2 
95,8:94.8:95.2 

:  3.85:  88,7:90,0:39.2:93.7 
:  5.02:  84-3:90.7:83,0:57.7 
:  2,28:  82.3:88.7:86.5:89.2 
:  3.24:  90.2:92,3:92.8:92.3 
:    112^:  92.7:93.0:92.8:92.0 

.88.3 
:89.5 
;89,0 
:91.0 
.93.8 

2 .24 
:  3.70 
4.36 

;  NS 

'  NS 

i.io . 

5/5 
6/1/. 

65.0:64.6 
44.5:45.7 
82.2:81.3 
81.0;79.3' 

64.4:78.8:67.2 
44.7:58.8:46.3 
77.7:86.0:82.7 

79.5:83,3:75.3 

:    IIS  :  65.3:65.7:67,0:74.8 
:  8,21:  45.5:48.7:47,5:55.0 
I    IIS  :  78.2:80.7:83.3:81.5 
:    IIS  :  74.2:73.7:73,3:78.3 

66.2 
42 . 5 

31,7 
77.0 

.  NS 

i  7,39 
:  NS 
.  NS 

■4/28: 
5/14  • 

92.0:97.3 
87.0:92.0' 

93.8:93.5:94.8 
89.8:91.5:94.2 

I    NS  :  84.3:89,7:88.7:89.5 
:  4.26:  87.8:91.8:83.8:88.7 

91.7 
86.0 

.  3.43 

:  NS 

111. 

.4/21  • 
5/3  . 
5/22 
6/5  : 

77.8:81.2. 
81.2:88.7. 
87.2:84.7- 
95.3:89.53 

80.3:85.5:85.3 
82.8:89.3:89.7 
37.5:85.8:85o7 
94.7:95.2:97.2 

:    NS  :  69.7:75,0:75.3:73.3 
:    NS  :  84,5:B9.7:8v,0:S8.5 
:    NS  :  81.8:37.5:83.5:34.8 
2,78:  38,0;o4.3:8S,2:90.5 

•82.2 
36  .3 
34.2 
89.3 

:  2,32 
:  NS 
■  NS 

N5 

Ind, 

i/22  : 
5/4  • 
5/14  ; 
5/26 
•6/5  , 

90.7:94.7: 
88.3:89.8, 
90.7:90.0: 
91.8:94.8: 
97,2:97.0: 

95.0:97,2:96.7 
90.8:93.5:93.8 
87.5:93.5:93,2 
91.7:94.0:92.5 
97.8:97,0:97,8 

>  2,54: 
NS  : 

.  3.80: 
NS  : 
NS  : 

Ohio 

4/26  ; 

5/4 

5/14 

5/24 

6/4 

69,8:87,0: 
89.3:89.3: 
89.2:90.7! 
84.3:86  .  0: 
65.7:74.5: 

85.3^93.3^93.3' 

91.8:88.2:34.7 

89,8:86,3:84.7 

85.7:86,7:82,2: 

69.3:66.3:62.2 

2,oj'^J°  79 . 3 : 35 0 0 : 85     :  85 .0: 38  0  5 :  NS 
2,28^  38. 3:o9, 0:37, 3:86 .2:87.8:  NS 
4,00:  35,7:90.8:85.2:^.0:85.2:  NS 
NS  :  83.3:84.7:84.5:84.8:79,3:  NS 
4.99:  66.8:70.3:72.3:68,3:72.3:  NS 

S.B.c 

5/5  • 

5/24 

6/3 

89.7:91.7: 
95,0:95.7: 
87.7:91.4: 

"t"  test  nonsignificcint 

^  At  the  5%  level 

Nonsignificant 
^  3  replications  only 
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Table  57 »    Average  percentage  emergence  of  mixed  hybrids  and  Illinois 


hybrid  960  analyzed  as  a  complex  test  for  corn  seed  treatment o 


•  rjLd.L  I  bXilg 

:                       beed  treatment 

"p-i  -^-i  '  a 

U  Oct  bti 

:  Non- 

;  Semes an 

Barbak  ' 

Spergon  . 

Arasan 

r  i  or 

■  UX  Co.  UCV-i 

>            (J  J.  . 

u 

sip-n . 

Minn  • 

'  A-nril 

•     70  1 

■          /  W  »  X 

:     81 06 

81  oO 

88.6 

4.86 

:  Mav      "  A 

•    6?^  fj 

76  / 

68.8 

71  6 

3.7/ 

:  May  11 

Aq  p 

ox  .p 

7A  n 

7A  A 

A'^  fi  • 

,  PP 

D  7  .D 

;      ou  •  p: 

7Q  A 

AA  /' 

0-7 

y  «   /  J 

:  69.2 

^      80. ^, 

75.1 

J  77.8 

85.6 

J.  «  /X 

I  owa 

8Q  - 
07.^ 

Ql  '/'. 

7X  .Xi 

2  "^6 

.  Mav  2 

■       OX  •  ^ 

J                           oo    Q  VJ 

8A  P 
•  ou  •  0 

AA  A 

OvJ  a  0 

AQ  Q 

07  , 

•           ^  ^? 
.          ^  a 

QO  r's 

.          y'<J  «  O 

04  a  ^ 

QO  1 

Ql 

7X 

.  / 

>               .  P 

.4 

7p  .-L 

7P  .-L 

P  70 

Jijne  1^ 

.  94.3 

.      94.3  • 

94.3 

93.4 

94, p 

.All  Sates 

8Q  A 

Ql  ^ 
.          7X  0 

QP  0 

7«-  ,  u 

1'.21 

Mn 

r.'iU  • 

►  ^pj.  XX  (i,0 

P 

A  ^  P 
Op 

0  p  .7 

7A  A 

AA  7  « 

/  /Q 

>  iiic^y        p  « 

45.0 

:  A7.2 

46.1  , 

56.9 

44.4 

^  aq 
>  .07 

June      2  " 

,         oX  •  U 

.     O'J  .  p  - 

op  0  0 

ap  p 

0<i  0  /C 

■  NS 

J  Uiic  X/4 

1  f  »o 

7A  ^ 

7-1  P 

Af)  '^-^ 

OU  a  ^ 

•   '     7A  P 

-   I'D  a  <i 

NA 

All    drfpq  ' 

A7  n 

A  A  n 

A  A  n 

7/  / 

'  .4 

A7  ^ 

p  A- 

ii  Xo  • 

•    ^-n-p-il  P?^ 
.    iipi  XX  <cO 

7P  .  P 

Ql  P 

y-L "  P 

/P  •<- 

>         *C  .  OKJ 

S7.4 

■  91.9 

.  89.3 

90.1 

90.1 

.All  dates 

f^7 

/U 

'  7U  0  0 

Ql  7 

2.03 

111 

Anril  PI 

7i  7 

7r'S  1 
/  O  e  X 

77  H 

Al  Q 

ox  a  7 

A '  7 

/  AA 

f^p 

P 

oy «  7 

A  A  Q 

O  L>  ,  7- 

AA  0 

00  a  U 

/  17 

64.  p 

CD  oU 

op .  p 

A^  "5 
op 

Ay  Q 

04  ,  7 

NS 

Ql  7 

7X  .  f 

8f^)  Q 

Ol  / 

y  —  .  A- 

QP  A 

7^'  •  ^ 

P  7A 

i-11  dates 

83.2 

85.1  • 

85.2 

87.2  ■ 

87 . 5 

1  8Q 
.  07 

Ohio 

April  26 

74.6 

86.0 

85.2  • 

89.2 

90.9 

1.30 

May       A  : 

89.2 

89,8  : 

87,2 

8^.2 

1.39 

May      14.  . 

87.^4 

:      90  08 

87.5  : 

86.2 

85,0  . 

1,25 

May      24  : 

83.8 

85.4 

S5ol  • 

85.8  . 

81.0  . 

2.65 

June     4  ; 

66.2 

72.4  : 

70.8  : 

67,3 

67.2  : 

3.03 

All  dates  : 

80.3 

84.7  . 

83.8  : 

8  p .  8  ! 

•   82,1  ; 

6.94 

^  At  the  5%  level. 
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Table  58.    Number  of  times  each  treatment  is  better  than  any  other  treat- 
ment.    Significant  and  nonsignificant  differences  taken 
  '^together.   .   ^   _ ____ 


Ko.a 

:Illi 

.ncis 

hybrid  960  : 

r'ixed  hybrids 

:Bcth  grouos 

coriibined ."ax 

State: 

of 

:ron 

: Sem:Bar  rSper? Ara:  Non 

:Serr-:  Bar:Sper 

.Ara: 

Kon:  Se.?,: 

Bar: 

Sper^ 

Ararval 

tests 

:  tr . 

'■:  Jr.  :bak:gon 

: san: tr . : 

Jr.: 

bak: 

gon.  : 

san; 

tr. : Jr. : 

bak: gon 

san : ue 

_D_:  

D  : 

 1 

D  : 

: 

llinn . : 

4 

:  1 

:  11: 

3:  .  9."* 

:  16: 

0 

'  13; 

5: 

7: 

15: 

 -  - 

0:  12: 

5: 

7 

16*:  16 

Iowa  : 

4 

:  G 

J  ±1: 

-6:  8 

V  15-: 

■  1 

12: 

9: 

12: 

7: 

0:  13: 

6: 

8 

•  11:  16 

Mo.^ 

'  4 

:  '  1 

■  5: 

'3:  16 

:  .  9:' 

2. 

•  5*: 

13: 

13: 

7: 

3:  6: 

S: 

16  : 

6:  16 

V;is.  : 

■   '  2 

:  'C 

'7: 

.  '3:  3 

:  7: 

1: 

•'  7: 

4: 

•4' 

-  4: 

0:  8: 

2: 

4  : 

5:  8 

111.  : 

'4' 

'  \  ^ 

4: 

7:  11 

:  12: 

'  1: 

•  9: 

'Si- 

12 

•  IC: 

•2:  IC; 

c , 
o: 

11  s 

11:  16 

Ohio  : 

1  . 

;:  2: 

1:  3 

:  3: 

C: 

•  1: 

ll 

3 

'  4: 

^C:  2: 

1: 

3  : 

4:  4 

Ifid.  : 

■   '  4  ' 

'r  ■  1-: 

'4:  14 

:  -12: 

:  16 

Totals   -23  ■ 

:  -17 

47: 

27:  ^ 

■  74:: 

.5 

:  .47: 

40: 

•  51, 

:,  47: 

5:  51: 

28: 

49 

'  53: 

^Nuiiiber  of  testes  showing  general  .seed  treatment  benefit 


*    Table  59.    i'luinber  -of  times  each  treatment  is  significantly-  better  than 

 l_  .....  -any  other  tTeatment.  .  .  ^  ^  

State  :i.;uiiLber  ^:  Seed  treatment  :;:.;axia'auiii 

, :  of  tests:  l-'ontreated:Semesan  Jr.;Barbak  D:Spergon;Arasan:  ^value  


Illinois  Hybrid  960 


^I^'iinn: 

:  4 

:   :     ^0  : 

8- 

:  2 

:•      4  ' 

'  16 

:  16 

^ Iowa: 

:  .  4  ■ 

'  :  '0 

'        7  ■ 

:  3 

:  4 

:  8 

:  16 

'Mo.  ": 

1 

:         '0  ' 

:  0' 

:  0 

:  4 

:  C 

4 

IVis. 

1 

.:     •    0  • 

:         1  : 

1       0  : 

1  ! 

2 

4 

'Ohio' 

:  -1 

'2     >    -0  ^ 

1.  ■:'  , 

1  : 

I  " 

1 

'  4 

'Ind.' 

:  1 

:     '  .0    ^  : 

•1,     .  : 

.  1  : 

2 

:  1 

:  4 

Totals  12 

•:  -0 

:        18.     .  . 

V  .;  7.  : 

2C 

:  48 

Iviixeci  Hybrids 

I^'Iinn . 

4 

0 

:  7 

:  3 

:        3  ' 

t      9  : 

16 

Iowa 

:  3 

:  C 

:  2 

:        0  : 

5  : 

2 

12 

Ko . 

:  1 

:  ■  0 

0  : 

.     ,  C  : 

4 

0 

:  4 

Wis. 

:  1 

:         0  : 

1  : 

1  : 

1 

^ 

a. 

:  4 

111. 

1 

:          C      ••  : 

1 

1 

3 

:  4 

:  4 

Totals  10 

•    11  : 

•     5  : 

-    •  16 

:  40 

Both  Grouos  Combined 

Ivlinn. 

4 

:  0 

8 

:  3 

:  3 

:  15 

16 

Iowa 

I  4 

:  0 

:     .  9 

:       4  : 

6  : 

4  : 

16 

l.,o. 

:  2 

:  0 

:  C 

0  : 

8  : 

G  : 

8 

^'as. 

:  1 

:  0 

1  : 

1  : 

1 

1 

4 

111. 

:  2 

:         0  : 

1  : 

0  : 

2 

:  4 

:  8 

Ohio 

:  1 

:          0  J 

1 

1 

3 

:  4 

:  4 

Totals  14 

:  G 

20  : 

9  : 

23 

'  28 

:  56 

Tests  shewing  significant  seed  treatment  benefits 


If 
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Table  6C,    Necrosis  of  mesocotyl  and  primary  roots  of  .:iaize  in  the  seed 
treatment  tests  conducted  in  lovja 


,  Illinois  Hybrid  96O   :   Iviixed  Hybrids 


Date  of  ;        Seed  treatment  ;Diff  .^t       ^eed  treatment   ;Diff.3i 

planting : Ton-    : Seme: Bar- :Sper:Ara-: for      :Mon-  : Seme : Bar- :Sper:Ara-: for 
:treat,:  sanrbak  :gon  :  san  :sign.   :treat:san  :bak  t-gon  :san  :sign, 
:  ;  Jr.:  D    :        :        :  :  :Jr.  :  D    :        :  : 


  Percentage  of  Plants  with  Necrotic  Mesocotyls   . 

April"22:  16/5  *:13. 5:12. 3:14. 7:17. 6:  :  39.8: 26. 1:18. 7: 267472X6:  6,29 

May       2:  27.7  :19. 3:22. 0:21. 3:19. 4:  NS      :  33.7:19.3:25.3:29.3:22.7:  NS 

Iiay     13:  5k,0  :~57. 7:43. 7:47. 3:46. 3:10. 30  :  50.3:41.0:48.7:49.7:41.3:  NS 

Hay     22:  57.7  : 51.0: 56.7: 53-3:45-3:  NS      :  64.0:50.0:58.7:54.3:56.7:  8. 09 

iI]ine_Jt?L  .75.3.  :49. 3:  38. 3:67. 7:64.0;  8.46  ;  80. 7:61.0:86^0; 67^3:66.3:"  8.95 

   Severity  of  Ilesocotyl  I'ecrosis^   _  _ 

April  22:""'* 7^2  7  6.4:  6.0:  6.4:  7.1:  NS      :  21.3:14-4:  8, 2: 13 ."8:73'.  1:  4.6? 

May       2:  13-3  :  8.3:  9.2:  9.0:  8.0:  NS      :  15.7:  9.1:12.4:13.2:10.6:  NS 

l^y      13:  26.4  :17. 7: 21.6:21.7:22.4:  NS      :  26.3:21.2:23.1:23.7:19.9:  NS 

L"ay     22:  26.9  .;23. 6:27. 9:24. 4:22. 4:  LIS      :  33.3:24.7:31.7:29.0:30.7:  3.62^ 

June    19:  40.3  : 23.2:49.1:35.4: 32 .3:- 3.95  :  46.4:34.9:49.1:36.3:38.1:  8.04A 

Percentage  of  Plants  with  Necrotic  Primary  Roots 


April  22:    8.1  :  5.8:  2.4:  5.2:  8.1:  3.36 

May       2;  63.2  : 54.7: 54. 0: 63-7: 51. 3:  NS 

iiaay     13:  SO.C.  :82. 7:81. 7:89. 7:86.0:  NS 

I^ay     22;  86.7  :S5. 0:93. 3:86. 3:85.0:  NS 

June    19:  6I.7  :49.0; 65.7:61.0: 56.7:  NS 


23.8:15.3:15.4:34.5:23.0:  6.77  f 

70.7:65.9:69.8:60.6:64.3:  NS  J 

92.3:90.7:38.3:95.7:92.3:  1^'S  1 

93. 7:89. 0:91. 7:9C. 7:94.7:  NS  J 

82. 0:77. 7:77. 7:76. 0:78.0:  NS  I 


  _  _    _  Severity  of  Primary  Root  Necrosis^   

April '22:  '^3.7  ^:  1.9:  0.9:  1.7:  3.1:  Ns'  :  9.9:  5.8:  6.6:12.7:' 8.7:  3^311 
May  2:  29.1  : 23.8: 23.2:28.4:22.7:  NS  :  33.4:30.7:35.0:35.3:29.6:  NS  Jil 
May  13:  39.6  :38. 6:41. 0:44. 6:42. 6:  NS  :  56.6:50.4:51.1:54.5:57.2:  NS  |1 
May  22;  46. 1  :41.0:  51.1:44.8:43.1:  NS  :  58.4:52.3:51.4:53.3:57.1:  NS  |ii 
June  19:  26.3  :18. 8:28. 3:25 .6:23.6:  7.54  :  40.2:35.9:37.6:37.8:37.2:  NS  1j 
^    At  t7e  5%  level  '  !  ' 

Nonsignificant  I' 
^  Mesocotyls  rated  0,  1,  2,  or  3  according  to  whether  they  were  zero  ne-  j' 
erotic,  trace  to  1/3  necrotic,  1/3  to  2/3  necrotic,  or  2/3  to  completely  \\ 
necrotic,  respectively.  Primary  roots  (radicle  and  seminals)  were  rated  ,i 
0,  1,  2,  or  3  according  to  v^hether  there  was  no  necrosis,  one  to  several  j| 
small  necrotic  areas  on  one  or  more  roots,  several  mediui'.i  elongated  ne-  || 
erotic  areas  usually  on  2  or  more  roots,  much  elongated  necrotic  areas  up  J 
to  complete  or  nearly  complete  necrosis  of  one  (radicle) but  uaally  all 
members  of  the  primary  root  system,  respectively. 

Severity  of  disease  determined  as: 

Sum  of  ratings  given  individual  plant  _p_arts 
Tumber  of  plants  examined  x  3 
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Table  6l.    :.:ecrosis  of  mesocotyl  and  primary  roots  of  maize  in  the  seed 
treatment  tests  conducted  in  lovv-a.    Analyzed  on  a  co.:iplex 

 ^  ^         test  for  treatment   _   

Date  of      :  Seed  treatment  :  Diff. 

:  '  for 

planting  : llontreated:  Semesan  Jr.  :  Bsrbak  D  :  Spergon  :  Arasan  :  sign. 
 \  x  :   ;  3%  level 


Percentage  of  Plants  mth  Necrotic  Mesocotyls 


April  22 

:      28.2  : 

20.0 

:      15.5  : 

20.5 

:  ■* '  2T.T': 

8.19 

May  2 

30.7 

:       19.3  J 

23.7  J 

25.3 

:      21.0  ; 

'  7.17 

May  13 

:      53.8  J 

39.3 

\  46.2 

:      48.5  : 

43.8  : 

8.89 

May     22  : 

60.8 

:  50.5 

53.8 

51.0 

f  NS 

June  .19 

:  78.0 

I       55.2  : 

87.2 

'  87.5 

;      65.2  :  6.46 

All  dates 

:  50.3 

36.8  J 

46.0 

:  43.2 

;     40.4  : 

3.29 

Severity  of  Mesocotyl  Ilecrosis 

-April  22  : 

14.2 

:  10.4 

r       7.1  ! 

10.1 

10.1 

r  4.36 

May  2 

:  14.5 

:         8.7  : 

10.8 

11.1 

:  9.3.: 

4.04 

May  13 

26.4  : 

19.4 

\  22.4 

1      22.7  : 

21.2 

;  NS 

May  .  22  : 

26.4  ■ 

:  24.2 

J  29.8 

:  26.7 

J      26.5  : 

NS 

June    19  _ 

43.4  : 

29.1 

:  49.1 

35.8  : 

35.2 

:  5.11 

All  dates  ' 

25.7  : 

18.3 

:  23.8 

21.3  : 

20.5 

\  1.97 

Percentage  of  Plants  with  Necrotic  Primary  Roots 

April  22 

:  16.0 

10.5  : 

8.9 

\  19.8 

15.5  : 

6.14 

Llay       2  . 

66.9  : 

60.2 

:      61.9  : 

66.1 

57.8 

:  NS 

May  13 

86.2 

:       86,7  : 

85.0 

>  92.7 

:      o9.2  ; 

5.87 

May  22 

90.2  : 

87.0 

:  92.5 

88.5  : 

89.8 

:  NS 

June    19  : 

71.8 

.  63.3 

:      71.7  : 

68.5 

:  67.3 

s  NS 

All  dates' 

""^66.2 

:        61.5  : 

64.0 

 ^.1 

__2_.9.2_ 

Severity  of  Primary  Root  Necrosis 

April  22  : 

6.6 

:  3.9 

3.8  : 

7.2 

:  5.9 

\  2.52 

May  2 

.  31.3 

27.2  ' 

29.1 

:  31.9 

26.2  . 

NS 

May     13  : 

48.1 

44.6 

:  46.1 

49.5 

49.9 

:  NS 

May      22  . 

52.3 

;  46.7 

51.3  : 

49.0 

:  50.3 

NS 

June  19 

:      33.3  • 

27.3 

33.0 

:  31.7 

30.4 

NS 

All  dates 

:  34.3 

29.9 

32.6 

:  33.9 

:  32.5 

2.11 

Table  62,  L"ean  percentage  of  plants  exhibiting  primary  root  necrosis. 
.   Seed  treatment  tests  conducted  in  Ohio.   


Date  1 
of  '  : 
planting: 

Date  of 
exaiiii- 
natdon 

Illinois  Hybrid  96C       :        Mixed  Hybrids 

"  Seed  treatment           :        Seed  treatment 

Non- 
treat 
ed. 

r Seme-: Bar-  : Sper : Ara-: Non-  : Seme-: Bar-  :Sper:Ara- 
:san    :bak    :gon  : san  : treat: san    :bak    :gon  :san 
r  Jr.  :  D      :        :        :  ed    :  Jr    :  D      :  : 

April  -26 
May  4 
May  14 
May  24 
June  4 

June  19 
June  19 
:  June  28 
:  July  7  : 
Julj  7  : 

1  15. Oj 
:  -13.3: 
;  20.0 
13.3 
:  10,0" 

1.7:  11.7:10.0.:  8,3:  10.0:  8.3  :    8.3:  8.3:  3.3 
3.3:     5.0:  5.0:  5.0:  13.3:  5.0  :    6.7:  6.7:  6.7 
:    5.0:  13.3:18.3:  8.3:  16.7:  5.0  :  10.0:  5.0:  6.7 
:     6.7:    5.0:  6.7:  8.3:  15.0:10.0  :    5.0:  6.7:10.0 
>  10.0:    3.3:  0.0:  1.7:    8.3:  3.3  :     5.0:  1,7:  1.7 

Mean  of  all  dates 

:  14.3 

;    5.3:    7.7:  8.0:  6.3:  12.7:  6.3  :    7.0:  5.7:  5.7 
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Table  63 


Date  of 


■■ean  total  green  weight  (lbs.)  of  plants  per  plot  in  corn 
see d  treatment  tests  c onducted  in  Missouri 

■"VDlff, 


Seed  treatment 


for 


.planting 

:-^ontreated 

Semesan  Jr. 

:Barbak  D 

Spergon:  Arasan:  si.^i 

-lif  .-5^ 

April  28  : 

8.0  : 

8.4 

:  8.3 

:      10.8:  10.5: 

1.85 

May  5 

7.2  : 

6.4 

:  7.7 

:        9.6:  6.9: 

1-43 

June  2  : 

5.8 

6.1 

I  '5.9 

:       6.2:  6.1: 

NS 

All  dates: 

6.9 

6.9 

5  7.2 

:       8.8:    -  7.7: 

0.76 

Table  64. 


Mean  green  weight  (lbs.)  per  individual. plant  in  the  corn 
seed  treatment- tests  conducted  in  Missouri. 


Date  of 
plantir}^ 
April  28 
^-iay  5 
June_  2  ^  _ 

Table  65. 


Date  of 
planting 


Seed  -treatment 


■entreated 


Barbak  D:S 


:  :Diff.  for 

pergon:Arasan;  si^nif  ,^3% 
^".282  :  .305      "  .020 

.361  :  .350  :  NS 
■  .148  :  .149--:  NS 


Mean  total  green  weight  (grams)  o-f  plant's  in  corn  seed 
treatment  tests  cond.ucted  in  Ohio.    Analyzed  as  random 

blocks;  ^  _j  ^  _   

  •       j:  Dif  f "for 

Bar  bakD. :  3.  pergon ;  Ar  a  s  an :  s  ignif .  -  5% 


Seed  treatment 


: no ntr eat ed: Semesan  Jr, 


April  26  : 

1983 

i  1959 

•    2169  : 

2260  :  2465  : 

266.0  ■. 

May  4 

1620 

I    1674       • : 

1810  : 

1821  :  1718  : 

iaay  14  : 

2191  : 

2291 

:    2264  : 

2149  :  2172  : 

^■iay  24  : 

2465 

r    2489  : 

2314  : 

2429  :  2386  : 

June  4  : 

889 

'    1098      ■  ': 

883  : 

880  :    '872  : 

97.4 

-           Mixed  Hybrids 

April  26  : 

1724 

:  1794 

1935  : 

1867  :  1842  : 

i-ay  4  : 

1692 

.    1489  : 

1676  : 

1565  :  1549  r 

liay  14  : 

2022 

2114 

t    1993  : 

2096  :  1942  : 

May  24  : 

2376 

2550 

:    2438  : 

2523  :  2437  : 

123.0 

June  4   , .:_ 

797  - 

784:  .: 

885  ; 

'845  :    '870  :' 

Table  66, 

M'ean  number  of  s:trong -plants  in  <:orn  seed  :t-reati-ient  tests 

conducted 

'in  Illinois 

Analyzed 

as  random^  blocks , 

Date~'oF"r 

Seed  treatment 

Diff.  for 

gl^  nting  ' . 

ontreated' 

Semesan  Jr. : 

Barbak  D:  Spergon: Arasan:'signif  .-5% 

'  Illinois  Hybrid  96O 

April  21  I 

66.3 

:  ..7.2.3 

69.8 

80.0     -76-; 3';  : 

-  9730  • 

Hay  3  ;  .: 

74.3 

81.7-  : 

75.0  : 

83.0  :  85.'2": 

6.42 

iv.ay  ?2  : 

79.3  : 

^  75.0 

.     80:3  : 

77.2  -77.3': 

June -5 

88  X 

'  85.3' 

:    90^2  : 

89.9  :-9^-.2;: 

A- A3  

Mixed 

'Hybrids 

April  21  : 

57.2 

:    62.3-  ' 

:   -63.5  '  : 

-68.5  :;75.5.: 

■*"6.14 

i^y  3i   .  : 

78.3  - 

:  ■  83.7-  * 

.    '81.8  : 

^82.3  :"  78.3 

May  22. 

71.2 

:  -  78.5  : 

'  74.8  : 

71.3  :  76.2  .: 

June  5  _:j 

.80.5  'J 

78.2  ' 

-83.8  •  : 

84.5  :.  8C.8  ,: 
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Table  67.    .^ean  percentage  of  weak  plants  calculated  on  the  basis  of 
eiiierged  seedlings  in  corn  seed  treatment  tests  conducted 

 ii\  Illinois.   

Date*  'of  ' \  [  Seed  treatment   ;'Di'ff .  for 

planting  :r"ontreated:Semesan  Jr,;Barbak  D:Spergcn; Arasan:  signif  .-3^ 


Illinois  Hybrid  96C 


April  21  : 

15.1 

:    11.6  : 

13.3 

1  '  10.7 

8.3  : 

'"'4V4b~ 

^iay  3  : 

s.u 

8.C 

:  9.5 

:  5.3 

7.1  : 

Hay  22  : 

9.0 

I  11.5 

:      8.3  : 

9.8 

10.2  : 

June  5  ' 

7.8 

:  6.5 

4.8  J 

6.5 

5.6  t 

Ivlixed 

Hybrids 

April  21  : 

IS.l 

17.0 

;    15.6  : 

8.1 

12.9  : 

5.62 

Hay  3  ' 

7.3 

:      6.7  I 

8.0 

9.4 

7.0  : 

Hay  22  : 

13.1  : 

10. 3 

:    10. 4 

.  9.6 

14.8  : 

June  ^    ^  :  _ 

8.6 

:  7.3 

:      6.6  : 

9.6 

6.6  : 

Summary  and  Discussion  ^f  Re s ult s 

Some  of  the  soil  and  climatic  conditions  surrounding  each  test  at  each 
of  the  stations  are  shown  in  Table  55  >  "while  the  results  of  the  test-s  are 
presented  in  the  accompanying  Tables.    Cold  wet  soil  conditions  prevailed 
throughout  m.uch  of  the  normal  corn-planting  period  in  this  region  except 
in  South  Dakota  where  the  conditions  were  cold  and  dry  until  the  latter 
part  of  May  and  the  first  of  June,    Significant  benefits  in  emergence  from 
seed  treatment  (Tables  56  and  57)  were  obtained  at  all  April  and  Hay  plant- 
ings made  in  Hinnesota  and  Iowa,  in  2  plantings  made  in  '^visconsin,  in  2  late 
April-early  ilay  plantings  made  in  Illinois  and  Indiana,  and  in  the  late 
April  planting  made  in  Ohio.    Prevailing  low  soil  temperatures  of  approx- 
imately 55°F.  maximum  during  the  spring  period  with  accompanying  wet  con- 
ditions appeared  coincidental  with  significant  benefits  in  emergence  from 
seed  treatment.    Figures  1  and  2  show  the  general  relationship  of  the  time 
taken  for  the  corn  to  emerge  and  (1)  the  prevailing  temperatures,  and 
(2)  the  percentage  of  emergence,  respectively. 

A  comparison  of  the  relative  efficiency  of  the  different  fungicides  in 
increasing  emergence  points  to  a  varying  effectiveness  of  the  fungicides 
with  the  different  locations  and  to  a  minor  extent  with  the  2  varieties 
(Tables  58  and  59).    Barbak  D  generally  proved  inferior  to  one  or  more  of 
the  other  3  fungicides  at  all  locations  at  the  different  planting  dates, 
more  so  on  Illinois  hybrid  96C  than  on  the  md.xed  hybrids,  despite  the  ben- 
efits in  emergence  resulting  from  its  use.    In  ivminesota ,  of  the  4  fungi- 
cides Arasan  proved  significantly  better  than  any  of  the  other  seed  treat- 
ment dusts,  with  Semesan  Jr.  being  next  in  effectiveness,  followed  by 
Spergon.    In  Hissouri,  Spergon  proved  significantly  superior  to  the  other 
3  fungicides.    In  Iowa,  Arasan,  Spergon,  and  Semesan  Jr.  benefited  emer- 
gence to  a  similar  extent  with  a  slight  advantage  going  to  Arasan  in  the 
case  of  Illinois  hybrid  96C,  and  equally  to  Spergon  and  Semesan  Jr.  in 
the  case  of  the  mixed  hybrids.     In  ^Yisconsin,  Semesan  Jr.  and  Arasan  ap- 
peared a  little  more  effective  on  both  hybrids  than  either  Spergon  or 
Barbak  D,    In  Illinois,  Indiana,  and  Ohio  (April  26  planting)  Spergon  and 
Arasan  seed  treatment  proved  to  be  of  the  greater  benefit  to  emergence. 
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Figure  2. 
Regression  of 
percentage 
emergence  of 
Illinois 
hybrid  960 
over  /^ 

locations  on 
the  dcjys  ' 
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Figure  1 

Kegresvsio.i  of  raean  tenper^.ture 
on  days  recjAiired  for  the 
emergeixce  of  corn  over 
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The  apparent  injury  from  Arasan  in  the  Chio  Lay-June  plantings  re.iiains 
unexplained. 

The  incidence  of  rnesocotyl  and  primary  root  necrosis  on  seedJlings  devel- 
oped f roiii  treated  and  non-traated  seed  planted  at  different  dates  v/as  de- 
teriuined  in  the  lov^a  tests.    The  plants  were  dug  when  approxi":ately  2  to 
2-1/2  feet  high,  washed,  and  the  extent  of  rnesocotyl  and  priiiiary  root  ne- 
crosis rated  independently  for  each  of  50  plants  per  treatment  row,  in  all 
3CC  treati^ent  rows  for  the  3  .dates  of  planting.    The  plants  from  the  first 
U  planting  dates  were  examined  in  mid- June,  when  they  were  rapidly  approach- 
ing about  the  same  stage  in  development.     The  weather  throughout  l^y  was 
predominantly  cold,  wet,  and  cloudy,  followed  by  v^armer,  sunshiny,  but 
still  wet  weather  the  last  few  days  in  luay  and  the  first  half  of  June.  The 
plants  examined  on  July  14  for  the  last  planting  made  June  19  had  developed 
under  warmer  temperatures  but  less  than  opt Lmum  soil  moisture  conditions. 
The  incidence  of  disease  on  seedlings  was  progressively  greater  v/ith  each 
successively  later  date  of  planting  made  (Tables  6C  and  61)  despite  the 
longer  growing  period  to  which  plants  of  the  earlier   planting  i/ere  subjec- 
ted.   Greater  incidence  of  disease  occurred  on  the  mixed  hj^brids  than  on 
Illinois  hybrid  96C.    Benefits  from  seed  treatment  in  the  reduction  of 
rnesocotyl  necrosis  were  noted  at  all  planting  dates,  though  not  all  of 
these  benefits  were  significant.     Benefits  to  primary  root  necrosis  were 
less  frequent,  occurring  for  the  most  oart  in  the  2  earliest  plantings. 
Semesan  Jr.  proved  superior  to  the  other  3  fungicides  in  reducing  rnesoco- 
tyl necrosis  while  Spergon  and  Arasan  were  next  in  effectiveness  and  Bar- 
bak-D  was  generally  the  least  effective.    Reductions  in  primary  root  ne-  - 
crcsis  appeared  significant  with  Semesan  Jr.  in  several  instances.  Sim- 
ilar data  on  root  necrosis  for  the  Ohio  tests  (Table  62)  revealed  dis- 
tinct benefits  from  seed  treatment  but  without  any  consistent  advantage  of 
one  or  more  treatments  over  the  others.     No  differences  in  rnesocotyl  ne- 
crosis betxveen  Semesan  Jr. -treated  and  non-treated  seed  were  noted  in  South 
Dakota . 

Total  seedling  green  weight  determinations  per  treatment  row  in  Lissouri 
(Table    63)  and  Ohio  (Table  65)  revealed  some  significantly  greater  green 
weights  due  to  seed  treatment  with  Spergon,  Arasan,  and  Semesan  Jr.  at 
several  dates  of  planting.     On  the  v/eight  per  plant  basis  in  Mssouri,  sig- 
nificant increases  in  weight  were  obtained  only  with  Arasan  on  Illinois 
hybrid  96O  in  the  planting  of  April  28  (Table  64). 

At  several  planting  dates  in  Illinois  seed  treatment  produced  signifi- 
cantly higher  percentages  of  strong  plants  (Table  66),  the  percentages 
being  based  on  the  number  of  planted  seeds.    Levels  of  significance  were 
reached  in  only  the  first  planting  with  Spergon  and  Arasan  v^hen  such  per- 
centages were  computed  on  the  basis  of  emerged  seedlings  (Table  67). 

Isolations  from  necrotic  primary  roots  in  Ohio  revealed  a  species  of 
Gibber ella  affecting  many  of  these  roots.    In  South  Dakota  isolrtions 
made  from  S  infected  mesocotyls  on  July  5  from  plants  in  the  Jmie  3  plant- 
ing yielded  ?}J^sarium  from  5  mesocotyls,  Pythium  sp. ,  P.  debaryanui,  and 
no  organism  fojii  the  remaining  3  mesocotyls.    The  Iowa  isolations  from 
necrotic  mesocotyls  from  the  first,  third-fourth,  and  fifth  dates  of 
planting  (Table  68)  yielded  predominantly  Fusarium  monilif orme  alone  or 
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together  with  Trdcjiqder/.ia ,  and/ or  an  unidentified  chlamydospore-producing 
organism  found  abundantly  on  the  roots.    A  few  mesocotyl  tissues  yielded 
only  Trichoderrna  or  mucot  sp.,  while  one  mesocotyl  yielded  Gibber ella  sp. 
Necrotic  prLiiary  roots  from  the  first  and  last  dates-of -planting  plots 
yielded  predominantly  HeLninthosporium  sp.  and  Fusarium  monilif orme,  ivhile 
those  from  the  third-fourth  dates-of -planting  plots  yielded  to  the  great- 
est extent  an  unidentified  chlamydo spore-producing  organism,  follov/ed  by 
Helminthosporium  sp.  and  Fusariujn  monilif  orme  (Table  69).    All  3  fungi 
were  found  most  frequently  in  association  with  one  another,  with  JieLniri- 
thosporium  sp.  dominating  the  association  (Table  7C).    The  chlamydo  spore- 
producing  organism  was  much  more  abundant  on  plants  from,  corn  planted  on 
the  third-fourth  dates  than  on  either  the  first  or  last  dates.  Pythxum 
and  Rhizoctonia  were  isolated  mainly  from  the  earlier  olanted  corn. 
Diplodia  zeae  was  isolated  from  the  prLmary  root  of  one  plant  in  the 
early-planted  corn. 

ICWA  AGRICULTURAL  :^XP::^"II.  lENT  STATION,  AMES 
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.  XV.    "  1943  P35ULTS  GF  UNIFOR:.:  seed  TREATLIEKT  tests  CN  SCY3aAl-S 

;  Benjamin  Koehler 

The  uniform  seed  treatment  test  on  oil  type  soybeans  "was  conducted  in 
9  North  Central  States  in;  1943.  ;  These  tests  -were  directed  by  the  War 
Emergency  Goinmittee^of  the  Upper  iviis sis sippi  Valley  Plant  Pathologists. 
All  the  seed  was  treated  and  sent  out'  to'  the  cooperators  from  the  U.  S. 
Regional  Soybean  Laboratory  at  Urbana,  Illinois.    Seed  of  low  viability 
was  used  and  the  planting  rate  was  about  1  bushel  of  seed  per'acreV  In 
the  northern  section  (South  Dakota,  Mnnesota,  and  Wisconsin)  a  Manchu  — 
type  soybean  (72^  gerrfiination )  was  used  vjhile  in  the  rest  of  the  area  the 
Lincoln  variety  (477o  gerf-ii nation)  was'  used. 

In  order  to  study  the  effect  of  seed  treatment  on  the  effectiveness  of 
inoculation  with  nodule  bacteria,  the  plots  were  split,  each  whole  plot 
consisting  of  2  18-foot  rows  vdth  the  same  chemical  treatment,  1  row  inocu- 
lated just  before  planting  and  1  rov;  left  uninoculated.    Each  cooperator 
was  furnished  with  a  humus  culture  of  soybean  nodule  bacteria  with  instruc- 
tions to  insure  uniform  inoculation  at  the  different  locations.    Four  ran- 
domized blocks  were  planted  at  each  location.    Since  the  treatment  by  ino- 
culation interaction  this  year  was  not  significant  the  estimates  of  stand 
and  yield  given  in  the  Tables  are  the  average  of  8  replications. 

Data  were  taken  on  both  stand  and  yield.    The  seed  treatment  chemicals 
and  rates  of  q^plication  per  bushel  were  as  follows:    Untreated  check, 
Semesan  Jr.  2  oz.,  Fermate  1  oz.,  New  Improved  Ceresan  1/2  oz.,  Arasan  1 
oz.,  Arasan  2  oz.,  Spergon  2  oz.,  and  Spergon  3  oz. 

Table  71  gives  the  names  of  the  cooperators,  locations,  and  general 
effects  of  the  seed  treatments  at  the  various  locations. 

Table  71«    Cooperators,  locations,  and  general  results  of  soybean  seed 

 ^"^  s ,  1943  

Planting      Significant  effect  of 
Location  Cooperator  ^s  Name         date  chemical  treatment 


on  stand 

on  yield 

Brookings,  S.D. 

'  J.F.Buchholtz 

June  18 

None 

Increase 

Lincoln,  Nebr. 

J.E.Livingston 

Hay  28 

Increase 

None 

Manhattan,  Kans. 

J.^.'.Zahnley 

iviay  29 

None 

None 

E.D.Hansing 

Columbia,  Mo. 

C,:.I. Tucker 

June  28 

None 

None 

Ames,  Iowa 

G.C.Kent 

May  28 

Increase 

Decrease 

St.  Paul,  i-Iinn. 

I.Vr.Tervet 

June  5 

Increase 

(a) 

Urbana,  111, 

■  '.B.iUJ-ington 

May  31 

Increase 

None 

Madison,  V«is. 

J.G.Dickson 

May  27 

None 

(a) 

Columbus,  Ohio 

L.C.Saboe 

June4 

Increase 

None 

(a)    Not  harvested 
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Effect  of  Soybean  Seed  Treatment  on  Stands 

Significant  increases  in  stand  from  seed  treatment  were  obtained  in 
Minnesota,  Chio,  Illinois,  Iowa,  and  Nebraska,  whereas  the  increases  v/ere 
not  statistically  significant  in  l.'isconsin,  South  Dakota,  Kansas,  and  "as- 
souri.    For  all  the  stations  together  every  treatment  used  was  signifi- 
cantly better  than  the  check  as  shovm  in  Tables  72  and  73.    The  heavy 

Table  72,    Effect  of  various  chemical  seed  treatments  on  the  stand  of 

 „  .Liil'^ s 9yp eans  at  6  central  locations  in  1943  .  

:  •  _  .  Average  number  plants  per  row^-  ^  


Treatment  : Cz/  i  Urbana'  :  Columbus  :  Columbia  :  Ames  : Lincoln  ::.ianhattan  :I.:ean 
Chemical   :      3u ; Illinoi s ; Chio        ; V± s souri : lovja  ; Nebraska; Kansas  t 


Check 

69 

56 

76 

88 

83 

99 

79 

Semesan  Jr. 

2 

66* 

75  • 

95* 

89 

'103 

86- 

Fermate 

1 

S3 

99** 

93* 

1C7 

90** 

New  Lnproved 

Ceresan 

1/2 

74** 

7S 

93 

lOC*'^ 

103 

89-- 

Arasan 

1 

73** 

78 

91 

93* 

106 

88** 

Arasan 

2 

80** 

83 

101** 

96** 

107 

93*^^ 

Spergon 

2 

82-- 

66* 

83 

92 

90 

106 

87-- 

Spergon 

3 

9C-- 

74** 

84 

90 

89 

105 

89*- 

MSD  (1%) 

8 

12 

IC 

12 

"  "6 

(5%) 

6 

9 

7 

9 

4 

|181  seeds  planted  per  18  ft.  row 

Significant  over  the  check 
*"'Hi^y  significant  over  the  check 


Table  73.    Effect  of  various  seed  treatments  on  the  stand  of  Manchu 
  soybeans  at  3  northern  locations  in  1943-  


Average  number  plants  per  row^ 


Treatment  % 
Chemical  : 

Oz/  :1 
,  ./bui; 

Ladison 
■Jisconsin: 

St.  Paul  '.Brookings 
l.iinnesota  ;South  Dakota 

: General 
:  mean 

Check 

75 

38 

40 

51 

Sem^esan  Jr. 

2 

81 

42 

49 

57* 

Ferm^ate 

1 

87 

39 

49 

58* 

New  Improved 

Ceresan 

1/2 

82 

40 

53 

58* 

Arasan 

1 

85 

42 

51 

59** 

Arasan 

2 

80 

44 

54 

59** 

Spergon 

2 

83 

45 

53 

60** 

Spergon 

3 

84 

56** 

55 

65*'-'^- 

MSD  {\%) 
^iSD  (5%)  

14 
10 

8 

6 

•ail8  seeds  planted  per  18-ft.  row 
*Signif leant  over  the  check 
*-Highly  significant  over  the  check 
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application  of  Arasan  appeared  to  be  the  best  treatment  this  year.  The 
treatment  x  station  and  the  inoctLlation  x  treatment  interactions  were  not 
statistically  significant.    Very  little  is  known  concerning  the  causal 
factors  for  seed  decay,  seedling  diseases,  etc.,  with  soybeans,  consequent- 
ly nothing  was  learned  in  regard  to  control' of  specific  diseases  of  that 
nature.    Most  of  the  plantings    ere  made  later  than  the  normal  time  due  to  ' 
unfavorable  weather  conditions.    Fairly  accurate  records  were  kept  of 'the 
environmental  conditions  from  the  time  of  planting  until  the  final  stand 
counts  were  taken.    The  effectiveness  of  the  seed  treatments  apparently 
did  not  depend  upon  any  one  environmental  factor. 

Effect  of  .  Soybean  Seed  Treatment  on  the  Yield 

Somewhat  better  j^ields  were  obtained 'from  treated  seed  than  from  un- 
treated seed  in  South  Dakota,  Kansas,  Illinois,  and  Ohio,  but  only  in 
South  Dakota  were  the  increases  significant  as  shown  in  Table  74.    No  in-  . 
creases  wer-e-  obtained  iun  Missouri i  Iowa,  and  Nebraska.    Yields  were  not 
obtained  at  St.  Paul,  Iiinnesota,  and  at  Madison,  Wisconsin. 

Table  74.-'    The  effect  of  -%eed  treatment  on  ."the  yield  of  Lincoln  soy- 
••  beans  at  6  locations  ^cthd  iuanchu' '-soybeans  at  1  location 

 ... in,  JL943  -   "   „  

:  ■         :  .        Yield  (grams  per.  16  ft^  row)"^   ^ 


Treatment  : 

Oz  / 
'^Bu 

: Brook - 

:ings 

:S,D. 

: Urbana 
sill. 

Coluiii:  Colura: 
bus  :bia.-- 
rOhio  :Mo.  s 

Ames:Lin- 
;iowa: coin 
r  Nebr . 

:Llanhat: 
:  tan 
: Kans .  ; 

Mean  of 
: location 

Check 

"r22r" 

I  730 

:  780 

:  430 

:-1244:  902 

:  708 

:  799 

Semesan  Jr 

2 

:271 

;  730  : 

872 

:  394 

il205:  848 

:  755  : 

801 

Fermate  : 

1 

:297'*^ 

:  733 

843: 

:  412  : 

1169:  888 

:  769  : 

802 

New  Im-  : 

proved 

Ceresan  : 

'  1/2 

:315- 

I  760 

:  842 

:  404 

J 1177:  834 

:  712 

:  788 

Arasan 

:  1 

:  779 

:  858 

:  427 

:1140:  908 

:  777 

:  815 

Arasan 

2 

;  315- 

:  775  : 

850- 

:  434  • 

1220:  903 

:  758  : 

823 

Spergon  : 

2 

:313^-^ 

:  768  : 

:  898 

:  428 

a053:  878 

'  737 

J  794 

Spergon 

I  3 

:337^'"'^ 

^  773 

:  855 

■  390 

:1231:  836 

i  773- 

:  810 

MSD  {!%) 

98 

(5%)  72   ;  

*Significant  over  the  check 
*'''Highly  significant  over  the  check 
^Manchu  variety  at  Brookings,  S.D.,  Lincoln  variety  at  other  locations 
^Data  from  Brookings  excluded  


Although  in  many  cases  attempts  were  made  to  locate  the  plots  where 
soybeans  had  -never  been  g-rown- 'before  in  order^  to  test  adequately  the  effect 
of  seed  treatment  upon  the  effectiveness  of  inoculation,  only  one  station 
met  with  apparent  success.    At  Brookings,  South  Efekota,  the  uninoculated 
rows  were    -entirely  free  of  nodules,  while  nodulation  occurred  in  the  in- 
oculated rows.    Careful  examination  of  roots  at  this  station  disclosed 
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that  all  the  seed  trec.tinents  were  detrLnental  but  not  prohibitive  to  nodu- 
lation.    The  niost  interesting  result  in  regard  to  inoculation,  hov/ever,  is 
that  with  the  exception  of  Urbana,  Illinois,  all  the  locations  reported 
decreased  yields  with  inoculation.    This  was  true  of  the  checks  as  v/ell  as 
of  the  cheniical  treatments,     -^'he  reason  for  this  unexpected  result  is  ob- 
scure.    No  effect  on  stands  was  found  but  some  of  the  yields  v;ere  reduced 
sigrJ-ficantly  and  the  general  reduction  in  yield  at  all  locations  was 
highly  significant  (Table  75). 

Table  75.    -i^ffect  of  inoc^jlation  in  uniform  seed  treatiiient 


expe r iixient  on  yield  of  soybeans  in  1943. 

Mean  yield^ 


Location 

Inoculated 

Uninoculated 

MSD 

Urbana,  Illinois 

768 

743 

Columbus,  Ohio 

845 

855 

Columbia,  Missouri 

393 

435** 

33 

Ames,  Iowa 

1158 

1201 

Lincoln,  Nebraska 

866 

882 

L'lanhattan,  Kansas 

736 

760* 

19 

Brookings,  South  Dakota 

287 

305 

Lean 

794 

813** 

16 

*Signif leant  over  the  check 
**Highly  significant  over  the  check 
^G-rams  per  l6  f  t rqw_  


At  the  locations  where  the  plants  from  uninoculated  seed  were  well  nodu- 
lated,.  treatm.ents  with  the  seed  disinfectants  used  had  no  noticeable  retar 
ing  effect  on  nodulation. 

The  common  far-ii  practice  at  present  is  to  plant  more  soybean  seed  per 
acre  than  is  absolutely  necessary  in  order  to  have  added  assurance  of  good 
stands.    The  result  from  seed  treatment  tests  this  year  indicate  that  the 
rate  of  seeding  uiight  possibly  be  reduced  about  10  percent  without  a  reduc 
tion  in  stand  if  the  seed  is  treated. 

These  tests  must  be  conducted  for  several  more  years  before  definite  con- 
clusions can  be  reached.  At  present  seed  treatment  for  soybeans  cannot  be 
recommended. 

(Soybean  Seed  Treatment  Coifunittee 

W.  B.  Allington,  U.S.  Regional  Soybean 
Laboratory 

G.  C.  Kent,  Iowa  Agricultural  Experiment 
Station 

I.  Yi,  Tervet,  Linnesota  Agricultural 

Experimient  Station 
Benjamin  Koehler,  Illinois  Agricultural 

ExperLment  Station,  Chairman) 


ILLINOIS  AGRICULTUR.^  SIPERIMENT  STATION,  URBANA 
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m.    TH3  ??.5:-TRaAT].iEKT  OF  SEED  3SF0RE  DISTRIBUTICN  TO.  GRC-.^cS 


.  .        -  .  -  '    ■  George  L .  L'cNew 

Should  vegetable  and  other  seed  be  treated  by  the  seedsmen  before  j.t 
is  distributed .^tc^  the  growers?    If  so,  ^»vhat  seed  should  be  treated,  Jlha_t 
problems  will  this  present- to  the  seedsinen  and  what  can  plant  -  pathologists 
do  to  assist  the  seed snen  in  overcoming  these  difficulties? 

■A.  Introduction 


During  the  past  "25  3- ears  considerable  information  has  been  secured  on 
the  value  of  seed  treatments ^  Most  ■  competent -authorities  now  agree  that 
treatment  is  quite  essential  to  the  production  of  certain  crops,  in  .some 
cases  to  prevent  transmission  of  disease  agents,  in  others  to  protect  the 
seed  from  soil-inhabiting  disease  organisir.s,  •  . 

There  are  very  f  ev/  agricultural-  practices  that  pay  such  large  dividends 
for  such  a  modest  investment  as  that  required  for  seed  treatment.    The  cost 
of  treatment  for  an  acre  of  sweet  corn  is  only  3  cents;  lima  beans,  IC  . 
cents;  spinach,  25  cents;  and_peas,  6?  cents.    Such  treatments  are  wise  in- 
vestments because  the 37  serve  as"  insurance  against  stand  failure  that  may 
cost  as  much  as  $20  an  acre  in  refitting  and  reseeding,  to  say  nothing  of 
resee.ding  at  a  less  favorable  planting  date.    Yield  increases  in  many  areas 
may  give  returns  of  %2  to         an  acre.    There  are  a  few  localities  in  the 
United  States  where  authorities  have  not  yet  fully  determined  whether  seed 
treatment  is  essential;  but,  for the  most  part,  the'  practice  is  being  urged 
throughout  the  co'ontry.    The  need  for  seed  treatment  is  so  universally 
recognized  that  it  does  not  enter  into  this  discussion. 

■^he  question  irarxiediately  confronting  plant  pathologists  is  how  to  secure 
the  most  effective  use  of  seed  treatments.    For  over  20  years  plant  path-  ' 
ologists  have  been  busy  educating  grower  groups.    In  many  areas  they  have 
made  excellent  progress  particularly  with  large  commercial  growers  and 
well-organized  groups  such  as  canners.     For  the  most  part,  however,  the 
accomplishment  with  small  growers  has  been  unsatisfactory.    The  failure 
has  come  from  4  sources: 

(1^    The  difficulty  of  treating  small  lots  of  seed  properly  in 
the  home  (many  growers  still  use  the  wrong  dosage,  improper 
chemical,  and  secure  inadequate  coverage). 

(2^    Confusion  arising  from  the  necessity  of  recommending  diff- 
erent cherdLcals  for  different  crops  (the  layman  is  slow  to 
grasp  such  basic  facts  as  the  toxicity  of  copper  to  cabbage 
seed  v/hen  the  same  material  is  ideal  for  spinach. 

(3^    The  inherent  negligence  and  carelessness  of  human  beings  in 
disposing  of  srfiall  details,  and 

(4)    Failure  of  fungicide  manufacturers  to  make  materials  easily 
accessible  to  all  communities. 

Probably  nothing  is  more  discouraging  to  the  .plant  disease  specialists 
than  the  difficulty  the  growers  encounter  in  obtaining  the  necessary 
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cheiTdcals.     In  many  areas,  today,  plant  pathologists  are  shaping  their 
recomrriendations  according  to  the  chemicals  available  in  rural  comniunities 
rather  than  according  to  their  fungicidal  value.    The  fungicide  distri- 
butors are  confronted  -vith  a  very  difficult  and  .expensive  proble:u  in  ad- 
equately supplying  the  ''s.nall-package"  trade.    In  spite  of  the  high  prices 
charged,  it  is  not  the  most  satisfactory  solution  to  retailing.    In  tL^nes 
of  national  emergency  such  as  this  there  is  a  question  whether  such  in- 
efficient distribution  can  sui^vive.     It  is  doubtful  whether  the  nation 
can  afford  to  provide  the  necessary  small  containers,  extra  labor  for 
packaging  and  distributing,  and  large  inventories  of  chemicals  required 
to  stock  the  shelves  in  every  community. 

In  spite  of  the  progress  made  with  grower  groups,  it  may  be  well  to  seek 
a  more  direct  approach  to  the  problem  of  treating  seed.    At  the  suggestion 
of  Dr.  I.  E.  i'lelhus,  Chairman  of  the  Upper  liississippi  Valley  group  of  the 
vvar  Emergency  Council,  studies  were  begun  in  19^2  as  a  part  of  the  vege- 
table seed  treatment  program  for  the  American  Phytopathological  Society. 
Dr.  R.  K.  Porter  of  lovia  and  Dr.  '7.  D.  Crosier  of  Nevj  York  established 
contact  with  the  seed  trade  and  with  official  seed  analysts,  and  the  lAFriter 
aDproached  the  plrnt  pathologists  throughout  the  United  States.    These  ac- 
tivities   were  incorporated  into  the  program  of  the  War  Emergency  Coun- 
cil' s  sub-committee  on  fungicides  under  the  chairmanship  of  Dr.  J.  G. 
Horsfall  during  1943.    It  is  the   ^urpose  of  this  report  to  review  the  facts 
obtained  to  date  on' the  possibilities  of  encouraging  seedsmen  to  pre-treat 
vegetable  seed  before  it  is  distributed. 

5.°  .  Problems  Involved  in  Inaugurating 
a^  Program  of  Pre-Treating  Seed 

There  are  nmny  obvious  advantages  in  having  the  seed  treated  at  the  vvare- 
house  before  it  is  distributed  to  the  growers.    Some  of  these  are  as 
follows:  ■ 

1.  Assures  more  general  use  of  seed  treatments. 

2.  Assures  proper  use  of  chemicals  and  will  avoid  waste  by  carelessness-, 
excessive  dosages,  and  misuse.  ■  It  vdll  be  much  easier  for  us  to  ad- 
vise a  relatively  few  alert,  well-organized  seedsm.en  than  to  control 
the  activities  of  every  gardener  and  farmer.     Furthermore,  it  is 
possible  to  use  the  exact  minimum  concentrations  on  large,  bulk 
treatments  in  a  fashion  never,  to  be  obtained  on  small  packets  by  the 
grower. 

3.  Promotes  economy  and  efficiency  in  distributing  fungicides. 

a.  Manufacturers  of  fungicides  can  sell  wholesale  directly  to 
a  feiv  customers. 

b.  Eliiiiinate  salesmen  and  retailers  and  thereby  release  labor 
for  other  war  efforts. 

c.  Ellrdnv.te  inventories  of  chemicals  on  retailers'  shelves 
and  thereby  release  a  large  supply  for  immediate  use.  This 
benefit  alone  would  do  as  much  to  increase  the  available 
supplies  of  chemicals  as  any  other  change  we  could  suggest 
in  use  of  chejnicals. 
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d.  Eliminate  much  of  the  demand  for  small  containers  to  hold 
quarter-pound  to  five-pound  lots  of  chemicals.  Containers 
are  critically  scarce  and  could  be  released  for  other  uses, 

e.  Slii-iiinates  the  labor  and  machinery  used  in  packaging  small 
samples  of  chemicals. 

f .  ■/culd  proiiote  efficient  distribution  of  chemicals  direct 
f  romi  central  warehouses  to  the  people  iwho  use  them.  This 
T'vould  keep  available  supplies  mobile  so  they  could  be 
shifted  to  the  locality  where  needed,  and  would  permit 
greater  control  and  planning  over  manufacture  and  use  of 
fungicides. 

4.    Eliminates  the  possibility  of  buying  a  pound  of  chemical  to  treat  a 
few  ounces  of  seed.  .The  excess  is  either  discarded  or  often  left  ar- 
ound the  house  or  barn  where  it  is  a  hazard  to  children  and  livestock 

There  are  also  riiany  disadvantages  to  be  overcome  if  such  a  program  is  to 
be  inaugurated  at  present.     Some  of  the  arguments  frequently  advanced 
against  such  a  program  have  been  as  follows: 

1.  Supplies  of  seed-treatment  chemicals  are  inadequate.     (Partiallj^  true 
but  conoid  be  overcome  by  more  efficient  methods). 

2.  It  would  be  difficult  to  secure  the  necessary  additional  labor  for 
treating  the  seed.     (A  sound  argument). 

3.  Impossible  to  provide  necessary  new  equipment .     (Could  be  improvised). 

4.  Unsold  stocks  at  end  of  year  could  not  be  used  for  food,  or  as  live- 
stock feed.  (True) 

5.  Treated  seed  lose  vitality  upon  storage  more  rapidly  than  untreated 
seed.     (A  misconception  so  far  as  most  safe  fungicides  are  concerned. 

6.  Seed  treatm.ents  deteriorate  upon  storage  of  seed,  therefore  they 
could  not  be  applied  well  in  advance  of  the  planting  season.  (This 
applies  to  very  few  fungicides). 

7.  There  are  no  treatments  universally  adapted  to  all  climates  and  all 
soil  types. 

So  The  scientific  experts"  cannot  agree  on  a  uniform  set  of  r ecominenda- 
tions;  therefore  the  seed  dealer  cannot  be  assured  of  their  support  if 
he  treats  his  seed. 

9.  The  public  does  not  demand  treated  seed;  .therefore  there  is  no  sales 
advantage  to  the  companies  who  go  to  the  expense  of  treating. 

10.  In  some  localities,  there  will  be  active  sales  resistance  to  purchase 
of  packages  marked  xvith  "poison"  signs  and  a  warning  about  use  of 
treated  seed,     (Probably  an  authentic  argument  but  can  be  overcome  by 
education) 

11.  The  average  gardener  regularly  plants  an  excessive  number  of  seeds 
and  thins  to  stand,  therefore  no  particular  damiage  is  done  by  a 

15  to  6G%  stand  loss.     (The  obvious  answer  to  this  is  that  he  over- 
plants  because  he  has  come  to  expect  stand  failures  a  fair  percent- 
age of  the  tL.:e.     Accurate  seeding  rates  can  never  be  recommended 
until  the  extreme  losses  during  unfavorable  weather  periods  are  pre- 
vented by  treatment) 

12.  Treated  seed  cannot  be  distributed  through  the  mails. 
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13.  The  seed  treatments  are  ooiscnous  and  present  a  health  hazard  to  work- 
;  ers  in  seedhouses  c-nd  to  growers.     (True,  but  new  materials  that  are 
fairly  safe  can  bo  used  on  many  crops). 

These  and  similar  arguments  must  be  answered  completely  if  we  are  to  se- 
cure the  support  of  the  seedsmen  in  this  program.    Iviost  of  the  technical 
arguments  arise  froLi  misconceptions  and  inadequate  information  as  to  the 
nature  and  value  of  treatments.     These  can  be  answered  quite  easily. 

Other  arguments  such  as  those  in  8,  9j  and  10  are  not  fully  authentic 
but  contain  enough  truth  to  emphasize  the  plant  pathologists'  failure  in 
presenting  their  case  to  the  public. 

The  seedsmen  have  a  right  to  demand  that  the  plant  pathologists  define 
their  position  more  clearly  before  making  any  nation-wide  recominendaticns 
for  seed  treatment.     In  order  to  do  this,  a  careful  survey  was  made  of  the 
plant  pathologists  th-roughout  the  United  States  to  determine'  (1)  their  at- 
titude regarding  the  need  of  pre- treatment,  (2j  the  extent  to  which  they 
would  endorse  a  uniform  set  of  recomm.endations,  and  (3)  the  recommendations 
(as  of  May  1943)  in  vogue  in  different  States.    These  reports  are  suimiar- 
ized  briefly  in  the  following  3  sections. 

C.  JTb  _Viliat_  Extent  Vail  the  Plant  Disease  Specialists 
Support  Seedsmen  -'Jho  Pre-Treat  Seed? 

In  or'der  to  determine  whether  the  people  who  make  recommendations  to  the 
growers  throughout  the  United  States  would  support  a  program  of  treating 
seed  a  questionnaire  was  sent  to  interested  research  and  extension  authori- 
ties in  each  State.    The  following  questions  were  asked  of  these  special- 
ists: 

A.  Do  you  believe  pre-treatment  of  vegetable  seed  desirable? 

B.  Do  you  believe  pre-treatment  of  cereal  seed  desirable? 

C.  Do  you  believe  pre-treatm.ent  of  corn  seed  desirable? 

D.  Do  you  believe  pre-treatment  of  cotton  seed  desirable? 

E.  Do  you  believe  pre-treatment  of  flax  seed  desirable? 

F.  Will  you  support  a  program  of  pre-treating  vegetable  seed  to  the 
extent  of  giving  it  effective  publicity  in  your  State,  by  providing 
press  releases  for  newspapers,  delivering  radio  talks,  discussions 
before  garden  cIuds  and  other  groups,  or  by  special  means  such  as 
bulletins  and  extension  news? 

G.  Vvould  you  be  mlling  to  educate  the  victory  gardeners  of  your  State 
as  to  the  benefits  from  buying  treated  seed  by  working  directly 
with  their  councils? 

Answers  were  received  from  the  following  47  specialists  throughout  the 
United  States: 
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1. 

Brown 

2. 

Arkansas  „   .   o  . 

o        .        .        o        .  • 

.  V. 

H. 

Young 

3. 

.  T,. 

D. 

Leach 

4. 

.  ■  W. 

c. 

Snyder 

53. 

Horsfall 

6. 

TAT 

B. 

Tisdale 

7. 

B. 

Linn  ■ 

8. 

Indiana  .... 

.           o           »           .           .  . 

.  R. 

W. 

Samson 

9. 

.    Charles  Gregory 

IG. 

.  R. 

H. 

Porter  and  I.  E,  Melhus 

11. 

■  Botany  Dept.  (L.  E.  Melchers) 

12, 

.  W. 

D. 

Valleau 

13. 

Donald  Folsom 

14. 

Cox 

15. 

Massachusetts 

Boyd 

16. 

Massachusetts 

„  E. 

F. 

Guba  - 

17. 

.  C. 

J. 

Ei'de 

18. 

Pinckard 

19. 

Jiissouri      ,  .  ; 

.  ..... 

.  C. 

M. 

Tucker' 

2C. 

H. 

E. 

Morris 

21. 

New  Hampshire 

V 

C. 

Richards 

22. 

Haenseler 

23. 

New  York  .  .  . 

•     •      .     ■•     •  . 

.    Charles  Chupp: 

24. 

George  L.  McNew 

25. 

.    Willard  Crosier 

26. 

Nerth  Carolina  . 

H. 

H. 

Garriss  and  D.  E.  Ellis 

27. 

Brentzel  and  F.  G.  Butcher 

28. 

Allison 

29. 

J. 

D. 

Wilson 

30. 

.  K. 

S. 

Chester  and  J.  H.  McLauglilin 

31. 

F. 

P. 

Mc'.'horter 

32. 

Kirby 

33. 

.  F. 

T,. 

Howard 

34. 

Tennessee     .  ... 

.     .      .      .      »  . 

.  C. 

D. 

Sherbakoff 

35. 

South  Carolina  . 

...... 

.  W. 

C. 

Nettles 

36. 

South  Carolina 

«     .     .      .      .  « 

.  c. 

J. 

Nusbaum 

37. 

South  Carolina 

6            *            •            .            .    '  • 

.  c. 

N. 

Clayton 

38. 

South  Dakota 

...... 

.  w. 

F. 

Buchholtz 

39. 

c. 

H. 

Blasburg 

40. 

P. 

Porter 

41. 

.  E. 

Vaughan 

42. 

.  0. 

J. 

Gould 

43. 

VJest  Virginia 

.  J. 

Cr. 

Leach 

44. 

.  J. 

C. 

Walker  and  R.  E.  Vaughan 

45. 

U.  S.  Dept.  ^.gr. 

(Extension 

.  H. 

J. 

Haskell 

46. 

U.  S.  Dept.  Agr. 

Plant  Industry 

(Bureau  of 
Station, 

.  S. 

P. 

Doolittle 

47. 

U.  S.  Dept.  Agr. 

(at  Geor- 

gia  Coastal  Plain  Experi- 

ment Station)  , 

.  W. 

D. 

Moore 
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The  cinswecs    of  these  men  rre  sijiinm£.rised  in  Table  76: 

Table  76 .    Opinion  of  plant  pathologists  in  difi erent  Stc  tes  regarding 

 pre-treatment  of  cliiferent  seeaso  

Report  from :   Opinion  regarcinp:  diiiercnt  cuestions  


 Is  pre-trec tment  desirable?  :  .amount      :  :  Inform 

: Vegetable  :  Cereal:  Corn  :  Cotto.i  :  Flex  :     of  : victory 

:  ':  :  :  i  :  -lublicity^  i  gardeners 


Cue st ion 

(A) 

(B) 

(C) 

(E) 

(G) 

1. 

:  Yes 

Some 

No  : 

No 



P 

R  T 

A 
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Tc-ble  76  (concluded) 


Report  from:  Opinion  regcirdin^  different  questions 


Is  pre-trsLtment  desirable? 

:  Araount 

: Inform 

Vegetable 

.  Cereal: 

Corn 

:  Cotton  : 

Flax  :  of 

: victory 

: publicity 

: gardener 

(^uestion 

(A) 

(E) 

(c) 

(b) 

(E) 

(F) 

(G) 

Yes 

Yes  : 
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:    Yes  : 

P  -  T  A 

:  Yes 

Yes 

•    Yes  : 

-  R  T  - 

:  Yes^ 

Yes 

.    Yes  : 

Yes 

P  R  T  A 

:  Yes 

A  •  .  i  1  s  » 

Yes 

.    Yes  : 

Yes 

Yes  . 

P  R  T  A 

:  Yes 

USLA 

:  Yes 

.     Yes  : 

Yes 

:     Yes  : 

Yes 

P  R  T  A 

:  Yes 

4£).  USBA 

Yes 

:  Yes 

/7.  USRA 

Yes 

-  -  T  A 

:  Yes 

^-  iiUlOU^lt  of 

publicity: 

P  —  prepare  ; 

press  relea 

ses;  R 

—  deliver 

radio 

talks;  T  —  personal  appear£.nce  before  grower  groups;  A  —  Virrite 
articles  for  extension  release,  bulletins,  and  journals. 
'','ould  delegate  authority  to  a  colleague  -ivithin  the  State, 
^  Data  for  State  on  seed  treL.tments  not  yet  completed  


/in  examination  of  the  ta  L-ul-i  ted  information  shcs  unanimous  agreement 
on  the  need  of  seed  tre^.trnxent  for  most  of  the  crops  v;ith  ?;liich  these 
workers  are  familicr.    They  believe  emphitically  that  the  seedsmen  iv^ould 
be  performing  a  commend:  ble  public  service  by  treating  seed  before  it  is 
packaged.    Tliey  are  v/illing  to  support  tlie  seedsmen  i^ilio  participate  by 
publicizing  tJie  merits  oi  treated  seed.    Most  of  them  v/ould  even  go  so 
far  c.s  securing  petitions  for  pre-tre^.ted  seed  from  victory  gardeners  to 
re: ssure  seedsmen  if  the  latter  required  additional  evidence  of  their 
support  and  also    of  the  practice. 1  cdvc;ntages  of  supplying  trea  ted  seed 
to  the  liopie  gcirdener. 

From  miscellaneous  comments  returned  v;ith  the  ciuestionnaire  it  is  ob- 
vious th.at  very  fev/,  if  <-XiiT ,  of  the  State  authorities  Vvdsh  to  high-pressur 
the  seed  producers  r.nd  reti.ilers  into  treating  seed  against  their  will. 
Tiie  un;.nimous  sentimicnt  seems  to  be  that  plant  pathologists  should  assist, 
cooperate  ■;ith,  and  advise  all  seedsmen,  and  assure  them  of  active  sup- 
port for  those  v;ho  find  it  possible  to  treat  seed  for  their  customers. 
Liost  pc,thologists  feel  that  under  the  terms  of  such      cooperative  effort, 
a  progi'cja  of  pre-tre^ting  all  ptcket  vegetc.ble  seed  v.-ill  flourish  and 
evfintually  become  a  st-andard  pr:  ctice  iuncng  ■  seedsmen. 

D.    A  Set  of  Stc..ndLrd  RecommencLc  tions  for  19A4 

The  cooperative  seed  treatment  tests  of  1940,  1941 3  ^nd  1942  had  pro- 
vided abimdant  sound  dr^ta;  therefore  it  v;as  possible  to  pick  out  certain 
troc.tuents  for  vr.rious  vegetables  that  seemea  universe  1-ly  effective.  On 
the  basis  of  this  informt.tion  the  \/orkers  listed  in  the  preceding  section 
-7cre  askud  for  their  opinions  regarding  the  following  re coinmendc  tions  for 
th-:^ir  states: 
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Lime,  becais  tre^.ted  v;ith  Spurgon  i.t  ,201^'.  by  -7eight  (2  oz. 
per  bu.) 

Beets  with  cuprous  oxide  c.t  1,5%  by  v.-eight. 

Sv/eet  corn  v.dth  Semes£  n  Jr.  at  .17;"^  (1»'3  oz .  per  bu.) 

Pec.s  v.dth  Spergon  at  .17/:  (1.5  oz.  per  bu.) 

Spimxh  uitli  either  zinc  oxide  or  cuprous  oxide  ct  1,5^ 

The  replies  to  these  suggestions  have  been  condensed  in      ble  77: 


Table  77.  Ooinion  of  cooperators  in  different  States  regarding  the 
 proposed  unifonn  seed  treatment  recoiii^nendations .  
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Tcble  77  ( 

concluded) 

?,e;^ort  from: 

i:Cceptj.nce 

01  propossLi 

trei-trnent 
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^  Treatirient  ell  rig^ht  but  not  needed  in  this  Stc,te 


The  cooperc.tors  v/ho  responded  to  the  questionnaire  v/ere  in  surprisingly 
close  ogreenent  with  the  suggestions,    iJ.though  several  of  them  expressed 
b-  cesire  to  ntme  alternate  trei.tLisnts  for  their  States,  they  v/ere  prac- 
tically  unanimous  in  endorsing  t^ie  suggested  treatments  as  being  higiily 
effective  for  their  area.    This  compilation  should  settle  once  and  for 
all  tlie  question  of  \4iether  plant  pathologists  can  agree  on  a  set  of 
treatinentSo    The  seedsmen  v/ho  deal  in  interstate  business  can  rest  as- 
sured that  seed  treatea  vdtii  these  particulc.r  materials  will  be  endorsed 
by  competent  authorities  in  the  treas  v;hf:re  they  are  to  be  sold. 

The  corvpilo-tion  in  Table  77  must  not  be  construed  as  th.e  preferred  treat- 
ment in  all  of  the  ^tates.    ^^everal  authorities  believe  other  materials 
to  be  ec.ual  uo  these  or  even  sligntly  superior  for  these  plcnts  for  their 
particulciT  localities,    i'urthermore ,  these  standards  may  be  changed  from 
year  to  ye^r  as  adequate  experience  is  obtainea  v/ith  other  treatments. 
Undoub-cedly^  there  v/ould  be  considerable  sentiment  for  the  use  of  Arasan 
on  spines cli  and  sv;eet  corn  in  vie*,  of  its  excellent  performance  in  the  1943 
cooperative  tests  reporter  in  other  articles  of  this  series. 

E.    hh:  t  '-^rertments  Are  Being  Recommendec.  in  Different  >States? 

In  orcer  to  s'^cure  some  indication  of  the  preferred  treatments  in  dif- 
ferent States,  the  cooperators  Y/ere  asked  to  nominate  their  first,  second, 
and  t.hird  choices  for  all  vegetable  crop  seeds  and  the  preferred  dosages. 
These  data  hc.ve  been  suaimc.rized  and  are  on  file  with  the  committee  chair- 
man. 

F.    Postal  ^regulations  Affecting-  Shipment 
of  Treatea  Seed  throu^Ti  the  Mails 

Although,  several  seed  dealers  have  been  distributing  treated  seed  through 
the  mails  for  several  years,  some  retailers  expressed  concern  that  they 
rrould  run  afoul  of  postal  reg^olations  if  they  inaugurated  a  program  of 
pre-troating  vegetc.ble  seed.    The  committee,  therefore,  devoted  consider- 
able study  to  tlie  existing  regulations  and  conferred    v/ith  the  proper  au- 
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thorities  regarding  certc.in  ch^Jiges  that  seemed  dtiirable.    It  mey  be 
Vv'orth  \7hile  10  suraiiiarize  the  results  01  these  inves  :,igations,  in  order  to 
clear  up  certain  misconceptions  prevalent  rmong  both  plant  pathologists 
and  seedsmen. 

The  follov:ing  postal  regulations  were  loimd  to  be  in  effect  on  May  27, 
194-3: 

1.    Treated  seed  are  admissible  to  the  mails  0 

2o    IJo  specific  rogul£ tions  on  the  shipment  01  treated  seed  have  been 
in  force. 

3.    The  rigid  regulations  controlling  the  shipment  of  fungicides  could 
be  invoked  against  seed  that  carried  these  fungicides.    The  Postal 
Laws  and  Regulations  specify  that  cartons  of  fungicides  must  be 
mc.rz^ed  "Poisonous  Composition"  and  be^^r  the  manufacturer's  label 
(Section  5S8,  paragraph  4.b) ,    The  fungicide  must  be  enclosed  in 
an  inside  container  of  metal,  glass,  or  fiber,  and  these,  in  turn, 
must  be  packed  inside  a  box  T/i-th  ample  cushioning  materia-1  to  pre- 
vent breaicagc  and  in  the  a.se  of  liquias  to  absorb  the  f-ungicide 
should  inside  container  be  broken  (Section  590,  prrt  graph  4-f)  . 

Since  it  was  obvious  that  these  restrictions  on  packages  would  cause 
seedsmen  considerable  difficulty  if  they  were  applied  to  tree  ted  seed, 
the  Committee  conferred  with  Mr.  J,  D,  Hardy,  General  Superintendent  of 
the  Division  of  Rr.ilway  Lail  Service,  Post  Office  fepartment,  regarding 
a  more  practical  r.rrangement.    i.ir.  Hardy  suggested  that  sealed  envelopes 
or  packets  should  first  be  placed  in  a  Cc.rdboard  box  or  boxes  and  then 
in  a  fiber  nailing  box  before  they  would  be  acceptable  for  mailing.  He 
did  not  consider  it  desirable  to  have  the  envelopes  loose  in  the  outside 
container , 

It  is  obvious  that  even  thAs  lenient  requirement  would  entail  extra 
packages  and  labor,  and  would  work  a  hardship  on  seedsmen o    This  ruling 
was  considered  unduly  strict  because  99. 8/0  of  the  packet  consists  of  seed 
and  the  0,2%  of  fungicide  is  so  firmly  attachea  to  the  seed  that  there  is 
practica.lly  no  chance  for  it  to  escape  into  the  "icil  and  create  a  nui- 
sance.   After  considering  these  extenuating  circumstances,  I.ir.  H:  rdy  ac- 
cepted our  suggestion  for  admitting  the  regular  packets  as  long  as  they 
art^  protected  by  a  second  covering.     In  a  letter  to  the  r/riter,  dated 
July  27,  1943,  he  spucificd, 

"Seeds  treated  v.dth  a  fungicide  v;ill  be  accepted  for  "tranisiiission  in 
the  m^.ils  v;hminclosed  in  t'7o  strong  envelopes,  the  inside  envelope  to 
contain  the  seed.    In  no  case  shoulo.  the  envelope  bulge  from  too  many 
seed  inclosed," 

This  final  ruling  would  appear  to  be  ver\'"  reasonable  and  broad-minded. 
It  specifically  exempts  treated  seed  from  the  rigid  rules  governing  siiip- 
ment  of  fungicides  in  bulk.    It  places  considerable  responsibility  on  the 
seedsmen,  but  it  v/ill  not  cause-  then  any  particular  difficulty  since  the 
standard  packages  now  used  by  most  companies  will  be  acceptrble.    The  seed 
distributors  Mill  have  to  take  precautions  to  be  certain  that: 
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1,  All  packets  r.nd  boxes  have  the  flaps  completely  and  firmly  sealed. 

2.  Envelopes  are  not  overloaded  so  as  to  create  excessive  internal 
pressure. 

3o    Single  envelopes  or  packets  are  enclosed  in  a'  strong  envelope 
before  mailing. 

4-«    Orders  involving  several  packets  are  enclosed  in  strong  eirelopes 
or  preferably  in  strong  cardboard  or  fiber  boxes  that  v/ill  pre- 
vent crushing  from  external  pressure. 

The  ConiTiiittee  trusts  that  these  facts  will  be  of  interest  to  seed  dis- 
tributors and  will  encourage  them  to  go  ahead  in  treating  seed  that  vdll 
later  be  transmitted  tlirough  the  mails.    The  Coraniittee  also  feels  that  a 
rord  of  commendation  of  the  Post  Office  Department's  cooperative  ettitude 
and  very  courteous  handling  of  this  matter  is  fully  warranted'. 

A  memorandum  covering  the  facts  outlined  above,  and  in  the  same  wording, 
was  submitted  to  Mr.  Hardy  on  August  A  and  v/as  approved  for  publication 
by  him  in  a  letter  to  the  writer  on  August  18  (filed  in  their  correspon- 
dence under  code  Rylls-K)  . 

G.    Summary  of  Stg-tus  of  Project 
on  Pre-Treatment  of  Vegetable  Seed 

Tiie  data  obtained  to  date  and  presented  in  this  report  shovj  that  -there 
are  practically  no  teclmical  obstacles  in  the  Y.'ay  of  the  program  for  pre- 
troc:.tment  of  vegetable  seed.    Tlierc  are  several  good  trc.c';.tments  for  each 
crop  and  ntost  of  those  seem  to  be  universally  effective.    It  is  possible 
to  pick  from  among  these  at  least  one  for  each  crop  that  is  relatively 
non-toxic  to  human  b^^ings.    The  plant  pathologists  have  agreed  upon  a  uni- 
form set  of  treatments  for  the  principal  vegetables,  but  de tells  must 
still  be  worked  out  regarding  minor  crops  and  certain  seed  aisinfectants. 
Of  the  standard  treatments  adopted  to  date  onl2>'  one  (on  sweet  corn)  is  a 
violent  poison  rnd  this  material  undoubtedly  could  be  replaced  safely  by 
less  toxic  matericls  such  as  ilr^^san  or  Spergon. 

The  seedsman  \/ho  deals  in  interstr.te  business  needs  to  use  only  one 
troc.tmt.nt  on  a  given  crop.    In  case  ho  is  interested  in  preferred  treat- 
ments for  any  locality  in  the  United  Sti.tes,  he  Cc.n  obtain  information 
from  tills  committee  as  to  whether  it  differs  from  the  standards.  Those 
seedsmen  vjho  follow  these  recommehdc.tions  can  expect  reasonable  support 
and  active  promotion  from  plant  pathologists.    The  postal  regulations  have 
been  modified  so  that  seedsmen  v.dll  not  have  to  alter  their  mailing  pack- 
ages or  go  to  apprecic.ble  extra  distribution  costs  if  they  treat  the  seed 
before  distribution. 

As  a  mattur  of  feet,  about  the  only  concrete  arguments  still  standing 
c gainst  inaugurating  the  program  are  the  mechanical  difficulties  in-^  ' 
volved.    There  is  no  question  that  the  seedsmen  will  find  it  difficult  at 
this  time  to  secure  r.dditional  equipment  and  labor  for  this  r.dded  service 
and  supplies  of  some  chemicals  \:±11  be  inadequate.     In  spite  of  all  this, 
ho-;eVv>r,  at  least  one  major  scedlioust.  operating  throughout  the  nation 
has  inaugUTated  a  comprehensive  program  and  several  others  have  indicated 
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an  interest  in  inc.ugurr.ting     modest  progr£-m. 

The  pl^^nt  pathologists  ere  under  an  obligation  to  push  their  publicity 
program  on  seed  treatments.    They  must  educate  the  growers  as  to  the  val- 
ue of  seed  treatments  and  tlie  advantage  of  securing  pre-treated  seed 
wherever  they  are  available.    Efforts  must  be  continued  to  keep  the  list 
of  approved  treatments  up  to  date. 

KAUGATUCK  CHB.'iIC/i  DIVISION  OF  UNTIED  STiLTES  RUBBER  COMPANY,  NAUGATUCK, 
COIJN      (Formerly  at  Nev.'  York  State  Agricultural  Experiment  Station, 
Geneva) 
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XVII.     COOPERP^TIOI;  OF  SEEDS!  iDI  IN  TREATING  SEED 
3EEDRE  DISTRIBUTION 

WillLrd  Crosier  end  R.  H.  Porter 


Contacts  -/ere  made  during  19/k3  "  ith  various  seed  trede  ^  groups  in  or- 
der to  further  the  seed-treL.tment  program.  It  was  considered  necessary 
for  the  plant  pathologists  to  obtc.in  information  -on  the  status  ox  seed- 
treatment  practices  in  various  seed  companies  before  offering  their  ser- 
vices or  suggesting  any  changes.  Undoubtedly  any  sudden  expansion  of  seed 
tre.i.tments  v/ould  create  certain  problems  for  seedsmen,  official  ^nr.lysts, 
and  related  agencies;  therefore,  circular  letters  and  que stionrx ires  as 
irell  as  personal  contacts  were  employed  in  exchanging  information. 

The  seedsmen  expressed  onsidert.ble  interest  in  the  project  and  were  ful- 
ly cooperative.    In  addition  to  supplying  information  about  their  trade 
practices,  several  of  them  submitted  samples  of  pec.,  spinach,  and  lima 
bean  stocks  for  tests.    The  information  obtained  from  the  seedsmen  and 
these  cooperative  tests  are  briefly  summarized  in  this  report. 

Seedsmen^ s  Opinion  Regarding  Treatment 
of  Seed  Before  Distribution 

Questionnaires  were  mailed  to  many  of  the  seed  houses  throughout  the 
United  States  shortly  after  the  authors  joined  the  committee  in  Mcrch, 
194-3.    The  answers  received  and  results  of  a  similar  survey  made  ;jy*  the 
junior  author  in  19^2  showed  that  the  seedsmen  were  full^^  aw:  re  of  the  ad- 
vant:.ges  of  seed  treatm^ent  and  i/ere  trer.ting  seed  for  their  o^.n  founda- 
tion stoCiCs  and  for  their  customers.    I-lany  were  hesitant,  however,  about 
initi..ting  a  seed  treatment  program  because  of  labor  and  material  short- 
ages, Ic.ck  of  demc.nd,  end  the  health  hazards  involved.    The  seed  treat- 
ments used  vjere  those  recommended  by  State  experiment  stations  and  the 
U,  S.  Department  of  Agriculture, 

Liost  of  the  seed  companies  gave  an  affirm.tive  answer  to  the  question 
"',:'ould  you  be  Vvdlling  to  treat  your  pc. eke  ted  seed  if  you  were  convinced 
it  v/as  of  value  to  you?"    All  those  replying  to  the  questionnaire  re- 
quested additional  informc.tion  on  the  subject  of  seed  treatments,  and  many 
of  them  pointed  out  the  special  problems  that  would  confont  them.  Tj'pi- 
Cc  1  comments  v/ere  as  follows: 

1.  "^/e  have  well  recognized  the  value  of  certain  seed  protectants  and 
have  used  them  over  a  period  of  years",  but  .  .  .  "there  is  the  matter  of 
securing  sufficient  quantities  of  seed  proteccbants  to  treat  even  a  small 
portion  of  the  tot:  1  amo^ant  of  vegetable  seeds." 

2.  "At  present  the  drawbacks  are  time,  drnger  of  mixtures,  and  discom- 
fort to  employees  in  pr.ckaging." 

3.  "It  would  probably  be  impossible  to  treat  all  seeds  sold  on  account 
of  scarcity  of  Ic  bor  £.nd  materials.    For  some  vegetable  seeds  we.  are  not 
sure  about  the  proper  mc^terirl  to  use,  and  in  these  cases  we  simply  lir.ve 
treated  seed  only  on  the  customer's  request." 


Current  Seed  Treatment  Practices 
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Several  companies  provided  information  on  the  extent  to  \;hic.h  they  use 
seed  treatments.  Practically  all  of  those  vrho  produced  seed  or  maintain- 
ed foundf'.tion  stock  used  treated  seed  in  their  ov/n  plots.  The  progr^an 
for  treating  their  customers'  seeds  varied  widely o  Only  one;  company 
treated  ill  seed  of  the  7  vegetables  specifically  mentioned  in  the  c/uest- 
tionnaire.  Several  others,  however,  v/ere  Trilling  to  trert  the  seed  upon 
request.  The  records  on  5  companies  that  v.-ere  kind  enough  to  supply  com- 
plete information  have  been  summarized  in  Table  78. 


Table  78. 


Kind  of  seed 


T^rpes  of  seed  treatments  used  by  different  seed  companies 
on  7  veg:et cable  crops.   ;  


Protectant  used  by-^ 


treated 

I 

II 

:  III 

IV 

V 

I  : 

Hi 

III 

:  IV. 

V 

Beets 

:  CO^  : 

ZO 

:  CO 

CO 

CO 

:^AC: 

AC: 

R 

.  T- 

P 

Cucumbers 

;  GO 

ZO 

^  Hg 

t  CO/lIg 

:  AC: 

AC: 

R 

T 

Lima  beans 

:  Sp 

:  Sp 

Sp 

Sp 

:  AC: 

R 

;  T 

P 

Melons 

J  CO/lIg 

ZO/Hg 

'  Sp/Hg 

CO/Hg 

AC: 

AC  2 

R 

:  T 

Peas 

:  Sp 

Sp 

Sp 

.  Sp 

S,  A 

AC: 

AC: 

R 

:  T 

AC 

Spinach 

•  ZO 

ZO 

:  CO 

CO,ZO  " 

CO 

:  AC: 

AC: 

R 

•  T 

P 

Sweet  corn 

Sp 

;  Sp,  SJ 

.  SJ 

SJ 

:  AC: 

R 

T 

P 

Extent  of  treating;  by 


The  seedsmen  contributing  to  this  report  are:  I,  Eastern  States 
Farmers'  Eicchangej  II,  Southern  States  Coop,,  Inc.;  Ill,  Associated 
Seed  Grov/ers,  Inc.;  IV,  Ferry-Morse  Seed  Co.;  and  V,  Robson  Seed 
Farms . 

The  symbols  used  are  as  follows:  A,  Arasan;  CO,  red  copper  oxide; 

Hg,  mercuric  ciiloride;  S,  Semesan;  SJ,  Semesan  Jr.;  Sp,  Spergon; 

and  ZO,  zinc  oxide. 
The  symbols  used  are  as  follows:  AC,  for  all  customers;  P  for  part  of 

customers;  R,  upon  request  only;  and  T,  for  trial  and  foundation 

stocks  only.  


It  is  of  interest  to  note  that  spinach  and  pea  seed  are  being  treated 
more  estensively  than  that  of  the  other  crops.    This  undoubtedly  is  due 
to  the  greater  susceptibility  of  these  seed  to  decay  and  of  the  seedlings 
to  damping-off .    Most  of  the  treatments  being  used  are  primarily  seed  pro- 
tectants.   However,  in  the  case  of  melons  and  cucurbits,  the  bicliloride 
of  mercury  dip  is  coimnonly  used  as  a  disinfectant  prior  to  the  application 
of  a  protectcint. 

Results  of  Trie  Is  Y/ith  Typical  Seedstocks 

Since  it  has  been  shoYm  that  different  seed  stocks,  even  v/ithin  the  same 
variety,  differ  widely  in  their  responses  to  seed  treatment,  several  grow- 
ers were  invited  to  submit  stock  typicc.l  of  those  used  for  the  packet 
trade.    It  was  hoped  that  records  v/ould  be  obtained  on  a  typical  cross 
section  of  the  seed  being  used  by  the  trade  and  at  the  same  time  interest 
would  be  aroused  in  seed  treatments  among  £;ny  critical  seedsmen  who  were 
skeptical  of  its  value. 
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Several  stocks  of  pe^.s,  lime:  beexis,  and  spintxh  ivere  tree. ted  with  dif- 
ferent materi£  Is  .  ;:jad  plc^nted  in  a  series  of  tests  under  different  condi- 
tions in  New  York  end  lov/a.    The  treatments  applied  v/ere:  to  peas,  Arasan 
t  Ck±7_%  and  Spergon  at  0,21%;  to  lima  beans,  Arascn  at  0.12%,  Spergon  at 
0.21);^,  end  Fermate  at  0,21^;  and  to  spinach,  iir£.san  at  0.5$,  Spergon  at 
l.Of:,  £.nd  zinc  oxide  at  l.Op.    The  results  fiom  sever£..l  tests  made  in  New 
York  State  are  summarized  in  Table  79.  -The  tree.tments  were  decidedly 
beneficial  in  nearly  all  tests.    Even,  the  starchy-seeded  Alaska  variety 
of,  peavS"  that  is  not  very  susceptible,  to  seed  decay  gave  substantially^  bet- 
ter''emergence  when  treated,  ,     .  ..  ..  " 


Table  79.    Effectiveness  of  seed  treatments  in  improving  the  emergence 
of  different  seed  stocks  under  Nev7  York  conditions. 


Variety  of  seed 


unerc 


: planted         : Check 

Arasan 

Spergon 

Fermat 

Peas 

Thomas  Laxton 

•Field 

:  25 

44 

47 

Thomas  Laxton 

:  Greenhouse 

:      38  • 

86  , 

Al£.ska 

Field 

I      63  : 

'-  73 

Little  Marvel 

Field 

:      64  • 

73  ■ 

l.orlds  Record 

-Field 

:  A9 

64 

Wisconsin  Perfection  , 

►  Field 

:  31 

55 

Lima  bee 

.ns 

Fordhook 

.  Field  . 

:      11  ' 

15  ' 

19 

;  9 

Fordhook 

:  Greenhouse 

:  18 

67 

60 

59 

Ilcnaerson  Bush 

;  Field  ■ 

28 

Liirpee '  s  Bush 

•  Field 

:        8  ' 

23 

Bur^oee's  L£-rge  TJhite 

'  Field 

:  5 

14 

Emerald  Bush 

'  Field 

:  2 

17 

Spinach 

Viking 

.  Field 

:  25 

32  . 

36 

35 

Viking  : 

Green.house 

:  46 

62  . 

48 

56 

King  of  Denmark 

'  Field 

:  11 

23 

L.  So  BloomsdcLle 

:  Field 

28 

30  « 

39 

L.  S.  Bloomsdf.le 

:  Greenhouse 

.      62  , 

71 

67 

King  of  Cenmark 

J  Field 

:  10 

■13  ' 

16 

KiuR-  of  Denmark 

:  Greenhouse 

47  ' 

55  . 

54 

A  similc.r  series  of  tests  was  made  with  some  of  the  same  seed  lots  un- 
der Iowa  conditions.    Emergence  records  £  re  given  in  Tc.ble  80.  Although 
better  conditions  prevailed  for  seed  germination,  all  lots  of  spinach 
benefited  from  treatment- £jid •■  there  was  a  slight  improvement  in  the  peas. 
No  lima  bee.ns  were  tested  in  lovra. 
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Tcble  80.    Eifect  of  seed  trer-tnients  on  emergence  of  seed  sorrn  unaer 


lowci  conaitions. 


Seed  treated 

.  Percentc.£:£  of  emereence 

Crop      :  Vc'.ricty 

■  Chec.c 

Iii.sL.n 

Soer^on 

Zinc  oxide 

Pecs        :'Thoiiif.s  Lcxton 

87.0 

.  9^.6 

89. A 

Spincch  :  Viking 

51»2 

57. A 

56.0 

6  A. 6 

Spincch  :  L.  S.  Elooinsdi-le 

5^.8 

69.6 

:       67.6  , 

Spin£.ch  :  Kin.e;  of  Benncrk 

36.8 

Support  froD  Specie.!  Groups 

In  cddition  to  correspondence  with  seed  coiiipc,nies,  personrl  contexts 
uere  nie.de  by  plc.nt  pathologists  in  different  sections  of  the  ccmitry. 
Sone  of  the  folloTring  observe. tions.  further  emphi.size  tne  grovdng  interest 
of  seeo.smen  in  seed  treatments. 

Dr.  L.  D.  Lec^ch  of  De.vis,  CL^lif ornie,,  reportea  on  interviews  held  with 
seedsmen  £,t  the  Pc.cific  Stc.tes  Seedsmen's  Association  meeting  in  June  194-3. 
He  found  seedsmen  interested,  some  pre^cticing  tree.tment,  end  some  feeling 
thc.t  progre.m  of  the  kind  c.dvoce.ted  is  inevitcbl?. .  He  recommended  the,t 
our  progrejn  for  the  first  ycc  r  be  limited  to  l-  fev:  crops  wliich  c^re  quite 
susceptible  to  dc.mping-off  e  nd  that  the  chemic:  Is  emplo^^ed  should  be  ab- 
solutely sc.fe  to  both  the  crop  end  to  hurxn  beings. 

Dr.  A,  IT.  Brooks  of  Iloridc  urs  invited  to  speak  before  the  Florida. 
Seedsmen's  Association  cad  received  offers  of  i-heir  ccoperc.tion  in  the 
progrc.m  of  seed  tree^tmcnt.    Letter  he  end  Er.  V:.  3.  Tisdcle  providtd  c.  mim- 
eographed circular  to  rssist  those  interested  in  the  project. 

The  senior  ciuthor  prepe-red  an  article  that  xi:  s  published  in  the  Seed 
V.orld .    ivlr.  Helgoson,  the  editor,  has  indicated  his.  v;hole-hearted  coopera- 
tion in  the  project  of  ii-iproving  tne  performrjice  of  seed  stocks.  Similar 
favorable  publicity  for  pre -tree  tment  was  obtained  in  an  article  by  P.  TJ, 
Dempsey  published  in  The  Fiercer  Grov;er 

The  junior  cuthor  spoke  before  the  nev/ly  organized  vegetable  seed  pro- 
ducers group  of  the  American  Seed  Trade  Association  in  June  19A3,  ^.nd  pre- 
sented data  on  the  treatment  of  peas,  spinach,  onions,  and  other  vegetable 
crops  obtained  in  a  special  laboratory  method  using  Pythium-inf ested  soil. 
The  interest  of  those  who  attended  the  liieeting  indicated  tin  t.  seedsmen 
v;ill  cooperate  in  so  far  as  they  consider  it  safe  and  practical. 

In  order  to  prevent  any  mi  sunder  stejiding  v/ith  persons  interested  in  seed 
cjialysis,  I/ir,  C.  A.  Stchl,  president  of  the  Association  of  Official  Seed 
Analysts,  v;as  consulted  about  the  program  for  encouraging  pre-treatment 
of  packeted  seed.    The  T/idespread  application  of  fungicides  might  present 
certain  problems  of  her  1th  to  the  cXxalysts  ijad  require  reviaons  in  methods 
of  testing  vicbility.    .ur.  Ste  hi  v/cs  of  the  opinion  that  there  would  be 
no  serious  objection  zo  tossing  tree  tea  seed  provided  non-poisonous  mater- 
ials v/ere  usect. 


Postc,!  and  Labeling:  Regul£>tions 

Both  fir,  Strhljind  I.lr.  \U  A.  Dc^vidson,  of  the- Grain  c^nd.'Feeci  Division, 
U.  S.  Lepc-.rtiuent  of  ixgri culture,  were  of  the  opinion  that  postal  regula- 
tions should  be  sufficiently  lenient  to  permit  distribution  of  treated 
seed,  and  the  latter  cooperi-ted  './ith  the  Committee  in  contacting  the  pos- 
tal authorities  on  the  subject.    The  postal  authorities  have  agreed  to  a 
simple,  s£ f e  pcckage  for  treated  seed,  as  reported  in  the  preceding  ar- 
ticle of  this  series. 

The  ''rules  and  regulations"  of  the  Secretary  of  Agriculture  for  the 
enforcement  of  the  "Federal  Seed  Act  of  August  9,  1939"  contain  no  men- 
tion of  the  lobeling  requirements  for  chemically  treated  seed.  Likewise, 
the  suggested  "Uniform  State  "^eed  Law  of  June  12,  19^0"  does  not  cover 
the  necessar;;'  labeling  for  treated  seeds.    The  United  States  Pure  Food 
and  Irug  idministr:  tion  requires,  however,  that  seed  trec.ted  with  poi- 
sonous materials  should  be  labeled ,    Seedsmen  now  mark  plainly  all  con- 
tainers of  treated  seed  with  "Poison",  "Treated  Seeds",  "Treated  v/ith 
Se^.ies:,n",  or  similar  designLtions .    In  order  to  remove  the  possible 
sc  les  resist'.nce  to  packets  marked  "Poison"  and  to  protect  children  and 
small  cnimc.ls,  it  is  advisable  that  vegetable  seeds  be  treated  with  a 
non-poisonous  material.    The  simple  statement  "Tref.ted  Seeds"  would  then 
suffice  and  should  provide  an  incentive  rather  than  an  obstacle  to  buying. 

Summary 

There  seem  to  be  very  few  dif f icifLties  in  the  Wc.y  of  developing  a  gen- 
era.1  program  of  treating  seec.  before  distribution,  ciside  from  the  diffi- 
culties   seedsmen  ;;ill  experience  in  securing  labor  and  equipment.  All 
of  the  more  progressive  seed  houses  are  fully  aware  of  the  benefits  to 
be  obtained  from  use  of  seed  treatments.    Most  of  them  realize  thr t  even 
the  best  quality  seed  mty  bo  protected  from  disease  organisms  so  that 
it  will  give  better  performance  by  treatment.    They  crc  perfectly  willing 
to  tree t  seecl  for  their  customers  as  soon  as  supplies  of  fungicides  be- 
come available. 

The  yecrs  immediately  aherd  may  be  i.n  opportune  time  to  promote  gen- 
er:l  use  of  seed  treatments  in  spite  of  the  physical  obstacles  to  be 
overcome.    The  AmeriCcn  seedsmen  will  be  confronted  with  a  serious  prob- 
lem in  supplying  the  phenomenally  hei.vj  demands  during  19UAo    The  com- 
mercial pack  v.dll  be  5  to  10%  less  thf.n  that  of  last  ye:.r,  and  the  ae- 
m^na  greater.    In  addition  to  the  increased  domestic  demand,  large  qu^.n- 
tities  of  seed  must  be  supplied  to  Engl:  nd  c  na  to  the  liberated  c' reas  of 
Russi:  ,  Ital^r,  ;:nd  Africa.    The  seedsmen  are  anxious  to  meet  these  un- 
precedented demcuas  by  making  more  effective  use  of  stocks  by  such  prac- 
tices c'.s  seed  treatment  the  t  would  permit  lighter  seeding  rates.    The  ex- 
tent of  domestic  consumption    lone  is  sca  rcely  rea  lized  by  the  average 
person.    For  example,  rbout  13,000,000  packets  of  vegetable  seed  were 
vended  in  rTe\/  Yorx  State  alone  during  19-430 
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There  seen  to  be  no  serious  legc^l  restrictions  on  the  trec.tnient  of 
pccket  seed,  end  the  seed  cm.lysts  c.ppLrently  hc.ve  no  objection  to  the 
seed  tree  tnient  progr^.m.    A  serious  effort  should  be  mrde  to  develop  non- 
poisonous  trec.tnents  for  use  on  vagetr.ble  seed.    This  hLS  largely  been 
accomplished  by  the  discovery  of  the  effectiveness  of  Spergon,  Arcsr.n, 
uad  zinc  cxiae. 

NEi;  YOKK  STATE  AGRICULTUHAL  EXPERIMENT  STATION,  GENEVA 
IOVa  state  college  of  AGRICULTUEE  and  I-iECHANIC  ARTS,  AiviES 


